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T h e  A p p r o a c h  to  a n  E n g i n e e r i n g  C a r e e r
IT IS important to the young man contemplating an engineering ca­
reer to recognize that a great many factors will combine to shape his 
professional progress, and to determine upon the best means, in the 
relatively short time available to him for his academic preparation, 
toward the development of the fully rounded background necessary for 
success. The high degree of technical competence required of the engi­
neer has tended to overshadow the extent to which he is called upon 
for application of his logic, judgment, and integrity to the affairs of the 
world about him. In fact, the increasing complexity of world affairs and 
the strong influence of technological progress on economic, social, and 
political development have brought a high percentage of engineering 
graduates to positions of leadership in industry, commerce, government, 
and other areas outside the technical sphere.
It is the responsibility of engineering education, therefore, to develop 
not only a strong technical background, but to stimulate each engineer 
toward a broad personal culture as well. It is equally a challenge to each 
young man preparing for this profession to derive from his collegiate 
experience all of the elements of practical learning and intellectual 
inspiration that will foster his growth as an engineer, a citizen, and a 
leader over the long span of his professional life and in the many direc­
tions it may take.
An engineering career has its roots in science and technology, but in 
its breadth it touches many areas of human activity. The purpose of 
Cornell engineering and of Cornell life is to create a balanced experience 
that will serve the engineer in the full range of his future progress. In 
his studies the Cornell engineer builds a broad foundation of funda­
mentals in the basic sciences, in basic engineering applications, and in 
modem technology, much of which is given substance in extensive lab­
oratory practice. He follows a major branch of engineering, avoiding 
the limitations imposed on future development by narrow specialization—
in fact, he studies fundamentals in the adjacent areas of engineering in 
anticipation of a wide scope of future activities. This broad basic ap­
proach has enabled a considerable number of Cornell engineers to 
develop opportunities outside their original fields of study and experi­
ence and to gain distinction in complex enterprises requiring the coordi­
nation of many and varied activities.
The further development of this kind of background is supported by 
the inclusion of a solid core of liberal, general, and managerial studies 
throughout the period of his technical studies. By including the equi­
valent of a full year’s work in these studies in the five years of engineering 
training, the young engineer achieves a broadened philosophy and under­
standing as a natural part of his professional background.
Formal academic work occupies a substantial part of each student’s 
time; nevertheless, it is only a part. Beyond this are the opportunities of 
University life that form a distinctive influence in personal development 
and that should be a primary objective in the plan of each student for 
a collegiate experience of maximum effectiveness. We are particularly 
happy that the Cornell engineer can study and live in an atmosphere 
that is not only of strong engineering aspect but that is charged as well 
with the vitality of a University community dedicated to scholarship 
in the whole range of human endeavor. He carries with him, therefore, 
not only the components of his own learning, but also the intellectual 
stimulation of his association with the University community and the 
spiritual influence of the University’s natural setting. Much of the Cornell 
tradition has been shaped of these factors; much of the purpose of Cor­
nell engineering gains substance through their effect.
It is our aim to make available to the students who have shown the 
aptitude, character, and high determination for engineering study at 
Cornell all of the elements of knowledge, experience, and inspiration 
that will make for notable achievement in a long professional career.
S. C. HOLLISTER
F ra n
The College of Engineering
ITS H ISTO RY AND ORGANIZATION
ENGINEERING has had an important place in the program of Cornell University from the beginning. The Federal Land Grant, 
or Morrill Act of 1862, which supplied a considerable proportion of the 
University’s original endowment, specified that a leading object of the 
institution should be to teach “such branches of learning as are related 
to . . . the mechanics arts” ; and this provision was in perfect accord with 
the ideals of the founder and of the first president. Both Ezra Cornell, 
the practical man of affairs, who had amassed a fortune in the Western 
Union Telegraph Company, and Andrew D. White, the brilliant scholar 
and educator, who had carefully analyzed contemporary higher educa­
tion in America and in Europe, believed in the equal dignity of scientific 
and classical studies and determined to put the practical arts, such as 
engineering, on the same plane with the humanities. This program was 
considered revolutionary when announced at the University’s opening 
in 1868. That it has since been generally adopted by American univer­
sities indicates the soundness of the basic Cornell idea that instruction 
in engineering should be given on a high professional level. The College 
of Engineering still adheres firmly to this policy.
Mechanical engineering and civil engineering have been strong divi­
sions of the University since its foundation. The first was originally 
called the College of Mechanic Arts and later the Sibley College of 
Mechanical Engineering and Mechanic Arts, in recognition of munifi­
cent gifts by Hiram Sibley, founder of the Western Union Telegraph 
Company, and his son, Hiram W. Sibley. Civil engineering, originally 
a separate school in the College of Mathematics and Engineering, and 
later the College of Civil Engineering, has also retained its identity to 
the present day.
In 1883 Cornell opened courses in electrical engineering, among the 
first to be offered anywhere in America; and in 1919, when the Board 
of Trustees formed the present College of Engineering, the School of 
Electrical Engineering was established as one of the three component 
units, on a par with the Sibley School of Mechanical Engineering and 
the School of Civil Engineering. In 1946 the Graduate School of Aero­
nautical Engineering was established. Also in 1946 the Department of 
Engineering Physics was organized with a five-year curriculum leading
to the degree of Bachelor of Engineering Physics. All undergraduate 
curricula have now been extended to five years in order to provide the 
necessary technical preparation and at the same time to include the 
very desirable training in nontechnical subjects.
The College of Engineering organized courses in chemical engineer­
ing in 1931; and seven years later the School of Chemical Engineering 
was established to supervise the curriculum which leads to the degree 
of Bachelor of Chemical Engineering. A course in metallurgical engi­
neering has now been added, and the name of the school has been 
changed to the School of Chemical and Metallurgical Engineering.
Students in engineering at Cornell use the facilities of the several 
Sibley buildings which house the Sibley School of Mechanical Engineer­
ing; Lincoln Hall, which is devoted to the School of Civil Engineering; 
Franklin Hall, which contains most of the School of Electrical Engi­
neering; Rand Hall, the gift of Mrs. Florence O. R. Lang, in which are 
located the Machine Shop, Pattern Shop, and Electrical Laboratory; the 
Hydraulic Laboratory on Beebe Lake above Triphammer Falls; and 
Olin Hall of Chemical Engineering, recently given by Franklin W. 
Olin to provide most adequately for the School of Chemical Engineer­
ing. For various preparatory and elective courses they also use the 
facilities of the Baker Laboratory of Chemistry, a building given to the 
University in 1922 by George F. Baker, and those of Rockefeller Hall, 
erected by John D. Rockefeller for the Department of Physics, and other 
buildings and equipment available in the College of Arts and Sciences.
Cornell engineers enjoy all the benefits and privileges of an outstand­
ing university community. They associate continually, in fraternities 
and dormitories, in extracurricular activities, and in general University 
functions, with students of liberal arts, agriculture, law, veterinary 
medicine, architecture, and other subjects. Concerts by world-famous solo­
ists and orchestras, lectures by renowned scholars in widely varying fields, 
dramatic productions, and art exhibits add to the cultural atmosphere 
in which Cornell engineers live as undergraduates.
These facts, in addition to the beauty of the campus and the sur­
rounding Finger Lakes region and the consideration that Ithaca is a 
small city, removed from the distractions of a metropolitan area but 
easily accessible by railroad and highway, help to explain the compo­
sition of the student population, which each year includes students 
from every part of the United States and numerous foreign countries.
The College of Engineering now comprises the School of Civil Engi­
neering, the Sibley School of Mechanical Engineering, the School of 
Electrical Engineering, the School of Chemical and Metallurgical Engi­
neering, the Department of Engineering Physics, the Departments of 
Mechanics and Materials, and the Graduate School of Aeronautical 
Engineering. Graduate instruction in engineering is offered by the 
Engineering Division of the Graduate School of the University.
OBJECTIVES OF CORNELL ENGINEERING
The broad purpose of instruction— and of the many phases of 
student life at Cornell—-is to provide the elements of learning and 
inspiration that foster leadership in professional and personal affairs. 
In the record of achievement of generations of Cornell engineers, the 
University has a trust to maintain a high standard of academic experi­
ence and to select those students whose abilities, character, and purpose 
show promise of continuing a tradition of leadership.
Since the engineer has need of a balanced background, combining 
strength in fundamental technical knowledge with broad understand­
ing of human affairs and competence in human relations, the Cornell 
plan provides for full integration in a single five-year period of both 
areas of study. It holds to two major principles: (a) that preparation for 
the uncharted technological advances of the future can come only from 
a solid foundation in the fundamentals of science and engineering, and
(b) that the total collegiate experience of the engineering student 
should be a stimulus to lifelong intellectual growth rather than a 
“package” of incidental knowledge.
In conformance with these principles, the Cornell program is shaped 
of four integral stems of learning: ( 1 ) basic science (mathematics, phys­
ics, chemistry); (2 ) applied engineering science (mechanics, properties 
of materials, thermodynamics, electrical theory, and similar subjects); 
(3 ) applied technology (structural design, hydraulics, machine design, 
industrial engineering, electronics, power, chemical operations, and 
many other subjects related to modern engineering practice); (4) gen­
eral, managerial, and liberal studies (English, history, management, 
psychology, public speaking, economics, law, and such additional sub­
jects in the several divisions of the University as the student may elect 
to pursue for well-rounded personal development).
Upon the foundation of basic science and applied engineering science 
is built the understanding of technological processes and the ability to 
derive new applications from fundamentals— an ability essential to future 
development.
In the applied technology stem, students follow the engineering ap­
plications pertaining to their major branch of engineering. Although 
modern practice, laboratory experience, and practical methods are fol­
lowed, studies again are related to the basic principles involved in the 
applications so that the student will gain an instinct for creative de­
velopment from fundamental facts.
The stem of general, managerial, and liberal studies occupies a mini­
mum of 20 per cent of each student’s program. Some of these studies 
are prescribed, and some can be elected, with the objective of expanding 
personal interests and abilities. These studies are carried throughout the 
full period of the student’s attendance so that, combined with his exper­
iences and associations in a University community of broad interests 
and activities, they form an integral and natural part of his personal 
culture and a stimulus to further intellectual development.
No small part of the Cornell engineer’s cultural background comes 
from his living in a setting of inspirational natural beauty, in close associ­
ation with students and scholars from all parts of the world with all 
ranges of interest— agriculture and the arts, medicine and law, history 
and social science, as well as the physical sciences and technology.
The Cornell program includes both the more intensive technical 
training and the core of liberal experience essential to the long-range 
requirements of a full professional career. Its design avoids the neces­
sity for narrow specialization, or for restriction of basic areas of study, 
and provides instead for a balanced background leading to broad tech­
nical competence, to a comprehension of the economic, social, and politi­
cal forces with which engineers must deal, and to competence in the 
techniques of management and human relations.
Each entering undergraduate student selects the division of major 
study he expects to follow (chemical, civil, electrical, mechanical, metal­
lurgical engineering, engineering physics). Aeronautical engineering can 
be followed as a graduate program upon completion of any of the under­
graduate engineering programs or of a satisfactory major program in 
mathematics or physics. Similarly, graduate study in the respective areas 
of engineering can be undertaken by qualified students who show apti­
tude for advanced study in their undergraduate careers.
Since a primary purpose of Cornell engineering is to build a broad 
base of fundamentals, all engineering students study common basic 
subjects for a substantial part of the first five terms. This has the inci­
dental advantage of permitting some transfer to adjacent major areas 
after original enrollment without serious loss of time, but it is primarily 
intended to prepare Cornell engineers for the diverse channels of engi­
neering practice and for the many areas in which the activities of specific 
fields overlap.
Both in basic studies and in the study of technical processes and applica­
tions, laboratory practice, large-scale demonstrations, and field experi­
ence are used extensively. Students are expected to acquire considerable 
aptitude in integrating their various studies and experiences for the 
solution of practical engineering problems in their later courses.
The College is engaged in an extensive program of engineering re­
search which is being carried out by members of the Faculty and their 
assistants. Although most of these projects are not directly associated 
with undergraduate activities, they create a stimulating atmosphere for 
academic work and provide a firsthand opportunity for all students to 
observe the ingenious application of basic principles to the extension 
of engineering frontiers.
In all, the objectives of Cornell engineering are achieved through
the mutual determination of the student and the College to develop 
in the five-year period of his academic life the technical background and 
the personal culture that will support continuing growth over the full 
span of his professional career.
THE INDUSTRIAL COOPERATIVE PLAN
During the fourth term of the regular curriculum students in electrical 
and mechanical engineering who are in good standing may apply for 
admission to the Industrial Cooperative Plan.
The Cooperative Plan provides three work periods of term length 
(about 16 weeks each) in one of the industries operating the plan with 
the University. Industrial periods are scheduled for various times 
throughout the calendar year. By utilizing the three summer periods 
after the fourth term (normally vacation periods), Cooperative students 
are enabled to complete all the academic work regularly required for 
the Bachelor’s degree and can graduate with their regular classes. The 
program is not viewed as an accelerated program since the industrial 
periods relieve the continuity of academic work.
Although the student is on the industry payroll during the work 
periods, the function of the plan is educational rather than to provide 
part-time employment. The work in industry is coordinated with the 
student’s studies so far as practicable and thus provides an invaluable 
supplement to engineering training.
Applications for the Cooperative Plan are accepted in the fourth 
term only. Applicants are subject to approval by both the College and 
one of the cooperating industries. Admission to the plan involves no 
obligation on the part of either the student or the industry with regard 
to future employment.
Complete information and schedules are available on request.
DEGREES OFFERED
Cornell University confers the following degrees on the successful 
completion of undergraduate courses of study in the College of Engi­
neering: Bachelor of Civil Engineering (B .C .E .); Bachelor of Mechan­
ical Engineering (B .M .E .); Bachelor of Electrical Engineering (B .E .E .); 
Bachelor of Chemical Engineering (B .C h.E .); Bachelor of Metallurgical 
Engineering (B .M et.E .); and Bachelor of Engineering Physics 
(B.Eng.Phys.).
The advanced degrees of Master of Chemical Engineering (M .Ch.E.), 
Master of Civil Engineering (M .C .E.), Master of Electrical Engineer­
ing (M .E.E.), Master of Mechanical Engineering (M .M .E.), Master of 
Metallurgical Engineering (M .M et.E.), Master of Engineering Physics 
(M.Eng.Phys.), Master of Science (M .S.), and Doctor of Philosophy
(Ph.D.) are granted by the University on the recommendation of the 
Faculty of the Graduate School.
The degree Master of Aeronautical Engineering (M.Aero.E.) is 
granted on the recommendation of the Faculty of the Graduate School 
of Aeronautical Engineering.
REQ UIREM ENTS FOR GRADUATIO N
Baccalaureate degrees are conferred on candidates who have fulfilled 
the following requirements:
1. The candidate must have been in residence and registered in the 
College of Engineering for the last two terms and must have satisfied the 
University requirements in Military Science and Tactics and Physical 
Training and in the payment of tuition and fees.
2. He must have completed to the satisfaction of the Faculty of the 
College of Engineering all the subjects, and the elective hours, pre­
scribed in the course of study as outlined by that faculty.
3. A student who transfers to the College of Engineering, after having 
spent one or more terms in another college of Cornell University or 
elsewhere, must conform to the requirements of the class with which 
he graduates.
4. Each student in the first term of the freshman year in the College 
of Engineering must attend regularly the lectures in Orientation for 
students in engineering.
R equirements C hangeable
The College of Engineering reserves the right to modify its curricula 
and specific courses of instruction, to alter the requirements for admis­
sion or for graduation, and to change the degrees to be awarded, and 
such changes are applicable to either prospective or matriculated 
students at any such time as the college may determine.
U N IV ER SITY  REQ UIREM ENTS
M I L I T A R Y  T R A IN I N G  . . . All physically qualified undergraduate 
men who are American citizens must take military training during 
their first four terms. Enrollment in the basic course of military science 
and tactics or air science and tactics, or in the first two years of naval sci­
ence satisfies this requirement. Students transferring to Cornell from other 
institutions are exempt from part or all of the requirement, according to 
the number of terms of residence in college before transfer, and service 
in the armed forces in World War II also satisfies the military training 
obligation. Entering students who have had ROTC training in secondary 
or military schools are requested to bring WD AGO Form 131— Student’s 
Record for presentation to the Military Department at the time of regis­
tration (see also page 116 of this announcement.)
P H Y S IC A L  T R A IN I N G  . . .  All undergraduate students must pursue 
four terms of work, three hours a week, in physical training. Ordinarily, 
this requirement must be completed in the first two years of residence; 
postponements are to be allowed only by consent of the University Fac­
ulty Committee on Requirements for Graduation.
Exemption from this requirement may be made by the Committee des­
ignated above, when it is recommended by the medical office or when un­
usual conditions of age, residence, or outside responsibilities require it.
For students entering with advanced standing, the number of terms of 
physical training required is to be reduced by the number of terms which 
the student has satisfactorily completed (whether or not physical training 
was included in his program) in a college of recognized standing.
GRADUATE STUDIES
A graduate of this college or of other colleges of engineering may enter 
the Graduate School of Cornell University and pursue advanced work in 
engineering. Such a student may enter either as a candidate for a degree 
(M.C.E., M.M.E., M.E.E., M.Ch.E., M.Met.E., M.Eng.Phys., M.S., or 
Ph.D.) or without candidacy for a degree, according to the character of 
his previous training. A prospective graduate student should consult the 
Announcement of the Graduate School and apply to the Dean of the 
Graduate School. Information concerning graduate scholarships and 
fellowships, including the John McMullen Graduate Scholarships, can be 
obtained either from the Dean of the Graduate School or from the Dean 
of the College of Engineering.
Prospective candidates for the degree M.Aero.E. should apply directly 
to the Director of the Graduate School of Aeronautical Engineering.
ENGINEERING LIBRARY
This library maintains working collections in the fields which it serves. 
Each year the most important new books are added to its stacks, as well 
as current issues of engineering journals, and transactions and proceed­
ings of many learned societies.
The library of the Schools of Civil, Mechanical, and Electrical Engi­
neering in Sibley Dome includes, in addition to the regular collection, the 
following collections and facilities: The Kuichling Memorial Library 
and the support of the Irving Porter Church Fund in Civil Engineering; 
the Diederichs Memorial Library in Mechanical and Electrical Engineer­
ing and the Janies F. Lincoln Arc Welding Foundation Library in M e­
chanical Engineering; the Alexander Gray Memorial Library in Electri­
cal Engineering.
The School of Chemical and Metallurgical Engineering in Olin Hall 
has the facilities of an unusually complete library in chemistry, chemical 
engineering, and metallurgical engineering.
PERSONNEL AND EM PLOYM ENT PROGRAM
The College of Engineering maintains a personnel and employment 
office under the direction of the College Personnel Officer. In coopera­
tion with this office, each school has a personnel adviser to work with 
the student in an appraisal of his personal characteristics and to assist 
him in deciding upon the type of work for which he is best suited.
Beginning with the class of 1928, periodic surveys have been made of 
all graduates, and a detailed record is kept of their activities since gradua­
tion. Information thus assembled is used in determining industrial and 
occupational trends. In cooperation with the University Placement Serv­
ice, employment information is sent to those graduates who request it.
THE ENGINEERING COLLEGE CO UNCIL
The Engineering College Council consists of the President of the U ni­
versity, the Dean of the College, and a group of distinguished engineers, 
usually alumni, approved by the Board of Trustees of the University. 
The duties of the Council are to become thoroughly acquainted with the 
affairs of the College, to advise the administration and the Board of 
Trustees with regard to policies and programs designed to increase the 
efficiency of the established operations, to add to the available resources, 
to improve public and alumni relations, and in any other way to 
strengthen the College’s work.
M ISCELLANEOUS INFO RM ATIO N
D E A N ’S  H O N O R  L I S T  . . . Students of the College of Engineering 
whose weighted average in their studies is 85 per cent or better are 
included annually in an Honor List compiled for the Dean. The honor 
students comprise approximately the highest tenth of all the students 
enrolled in the college.
S T U D E N T  A C T I V I T I E S  . . . Students of the College of Engineering 
find many opportunities of engaging in wholesome activities outside their 
regular duties, and even outside the College, in company with other 
members of the University community. Within the College some find 
congenial occupation in helping to carry on the student branches of 
the national engineering societies, in conducting T he Cornell Engineer, 
or in membership in national or local honor societies, which include 
Tau Beta Pi, Phi Kappa Phi, Sigma Xi, Pi Tau Sigma, Chi Epsilon, 
Rod and Bob, Pyramid, Atmos, Kappa Tau Chi, and Eta Kappa Nu. In 
the University at large there are student activities of all sorts, musical, 
dramatic, journalistic, social, and athletic.
E N G IN E E R IN G  S O C IE T IE S  . . . The College of Engineering is closely 
associated with the local sections of the American Society of Civil Engi­
neers, American Society of Mechanical Engineers, American Institute of
Electrical Engineers, and Institute of Radio Engineers, many of the 
meetings of which are held on the campus and are participated in by 
the members of the College. The College also maintains active student 
branches of these national societies as well as of the American Institute of 
Chemical Engineers and the Institute of Aeronautical Sciences. The Cor­
nell Metallurgical Society was formed in 1949 and is an affiliate of the 
American Institute of Mining and Metallurgical Engineers. The meet­
ings of these societies are addressed by engineers of eminence, or are used 
for the presentation of papers by students, or for discussion, or for con­
tests in public speaking on engineering subjects. The School of Mechan­
ical Engineering gives elective credit hours for activity in the student 
branches of the A.S.M.E.
The Cornell Engineer, a technical journal published monthly through­
out the academic year, is managed and edited by undergraduates in the 
College of Engineering.
S T U D E N T  C O U N S E L O R S  . . .  In each of the schools the students 
have the assistance of a special corps of Class Advisers in the planning 
and scheduling of their academic work. Also, the students are free to 
consult with the Dean, Directors, department heads, and instructors not 
only on matters pertinent to their education and future plans, but also 
on personal matters. In addition, the University’s Dean of Men and 
Dean of Women and their staffs may be consulted by students regarding 
their nonacademic problems. Both Deans have offices in Edmund Ezra 
Day Hall.
A S S IS T A N C E  T O  F O R E IG N  S T U D E N T S  . . .  The University main­
tains on its staff a Counselor to Foreign Students, whose duty is to look 
after the welfare of all students from other countries. He may be con­
sulted on personal problems, social questions, or any other matter in 
which he may be helpful. His office is in Edmund Ezra Day Hall. It is 
suggested that all foreign students write him before coming to Ithaca or 
call on him immediately upon arrival. He will be glad to meet foreign 
students at the train, help them find suitable living quarters, either at the 
Cosmopolitan Club or elsewhere, and introduce them to other University 
officials, members of the Faculty, and other students.
F R E S H M A N  O R I E N T A T I O N  . . .  A series of orientation lectures is 
given to students in the fall term of the freshman year in the College of 
Engineering. The primary purpose of these lectures is to acquaint the 
student with the scope of each of the major fields of engineering and 
with the opportunities and the responsibilities of men in the engineering 
professions.
ADM ISSION
M E T H O D  O F  A P P L I C A T I O N  A N D  R E Q U IR E M E N T S  F O R  A D ­
M IS S I O N  . . .  All correspondence concerning admission to the College
of Engineering should be addressed to the Director of Admissions, Cornell 
University, Ithaca, New York, who will forward the necessary applica­
tion blanks on request.
Detailed information concerning the requirements for admission and 
methods of procedure are outlined in the University’s General Informa­
tion booklet, which every candidate for admission should read carefully 
and which can be obtained by application to the Cornell University Offi­
cial Publication, 343 Edmund Ezra Day Hall, Ithaca, New York.
Entrance subjects must include English (three units), elementary and 
intermediate algebra (two units), plane geometry (one unit), and trigo­
nometry (one-half unit). A foreign language (two units) or history (two 
u nits); advanced algebra (one-half unit) or solid geometry (one-half 
u n it); and chemistry (one unit) or physics (one unit) must also be 
offered. It is strongly recommended that at least three of the elective 
units offered to make up the balance of fifteen be in language or history. 
Candidates for admission to the School of Chemical and Metallurgical 
Engineering are required to have chemistry (one unit).
Each candidate for admission is required to take the Scholastic Apti­
tude Test of the College Entrance Examination Board and to request 
the Board to report the results to the Director of Admissions, Cornell 
University. Candidates are urged to take the tests in January of their 
senior year.
S E L E C T IV E  A D M I S S IO N  . . . The number of applicants admitted to 
the several schools of the College of Engineering is limited by the facilities 
available for adequate instruction. The committees on admissions in each 
of the Schools will exercise discretionary power in selecting those to be 
admitted. Preference will be given to those candidates whose academic 
preparation and personal character indicate fitness to pursue with suc­
cess the course of study to be undertaken, who show evidence of profes­
sional promise, and who complete the filing of their entrance credentials 
in ample time for the admission committee to give thorough considera­
tion to their qualifications.
PAYMENTS TO  TH E U N IV ER SITY
T U I T I O N  A N D  O T H E R  FEES . . . For information concerning tuition 
and other fees payable to the University, see the General Information  
booklet.
HEALTH SERVICES AND M EDICAL CARE
These services are centered in the University Clinic or out-patient 
department and in the Cornell Infirmary or hospital. Students are en­
titled to unlimited visits at the Clinic; laboratory and X-ray examinations 
indicated for diagnosis and treatment; hospitalization in the Infirmary 
with medical care for a maximum of 14 days each term; and emergency
surgical care. The cost for these services is included in the College and 
University general fee. For further details, including charges for special 
services, see the General Information  booklet.
FINANCIAL AID
A ID  F O R  N E W  S T U D E N T S  . . . Cornell University’s provision of 
financial help for new students of the College of Engineering consists 
of certain scholarships which are awarded on the basis of competition, 
many of them to students entering the freshman class. Prospective fresh­
men are eligible to compete for 25 University Undergraduate Scholar­
ships, 25 National Scholarships, 150 State Cornell Scholarships for resi­
dents of the state of New York, and a few others, most of which are re­
stricted to residents of certain localities.
John M cM ullen Regional Scholarships are awarded annually to thirty 
or more selected students entering the College of Engineering. These 
scholarships are awarded primarily to male students whose preparatory 
work has been completed at schools outside New York State; a small 
number are awarded to entering students from New York schools. These 
scholarships have variable stipends up to $300 a term and may be held 
throughout an undergraduate course of study, provided the recipient 
maintains the required academic record. They were established by the 
Board of Trustees from a portion of the income of a munificent gift to 
the University by the late John McMullen of Norwalk, Connecticut, and 
are allotted among sixteen districts of the United States. An application 
blank will be sent directly to the candidate upon request to the Scholar­
ship Secretary, Office of Admissions, Edmund Ezra Day Hall. The ap­
plications are to be returned to the Scholarship Secretary before March
1. The candidates selected for final consideration are requested to take 
the Scholastic Aptitude Test of the College Entrance Examination Board 
in January. These candidates are also interviewed by members of an 
alumni scholarship committee in their respective districts. Final selections 
are based upon the secondary school record, the aptitude test, and quali­
ties of character and general ability.
The John M cM ullen Industrial Scholarships in Engineering are award­
ed each year to four graduates of secondary schools who have spent some 
time in industry and have had apprentice training, preferably in a formal 
course given by an industrial concern. Candidates must be sponsored by 
responsible officers of the companies by which they have been employed. 
Each scholarship has a value of $300 a term and may be held throughout 
an undergraduate course of study provided the recipient maintains the 
required academic record. Inquiries should be addressed to the Scholar­
ship Secretary, Office of Admissions, Edmund Ezra Day Hall not later 
than February, so that formal applications may be filed before March 1.
T he E dw ard P. Burrell Scholarships in engineering with stipends up to 
$ 2 0 0  a year are awarded annually, to freshmen only, on the basis of schol­
astic background and financial need.
For particulars of all other scholarships that are open to new students, 
the pamphlet on Scholarships and Grants-in-Aid  should be consulted. 
This can be obtained by application to the Cornell University Official 
Publication, 343 Edmund Ezra Day Hall, Ithaca, N. Y.
Grants and O ther Aid
Students who establish superior academic records become eligible for 
John McMullen Regional Scholarships after one term of residence, re­
gardless of the state in which they reside. Other scholarships, grants, and 
loans open to undergraduates are reserved for students who have been in 
residence and good standing at Cornell University for at least two terms.
Any student in the College of Engineering who needs financial aid 
should immediately consult the Director of his School. Ordinarily a 
single application is sufficient to assure consideration for all available 
scholarships and grants. When this is not true, the Director will instruct 
the student as to the proper procedure for making application. Scholar­
ship applications for the following year received before April 1 will be 
given primary consideration. Late applications can be considered only 
for vacancies.
Certain grants are drawn from the income of special funds, the gifts 
of persons who in many instances have specified to whom in general their 
benefits are to apply. They are not as a rule available for aid to freshmen.
Much of the financial aid which the University is able to give under­
graduate students is in the form of loans from the income of endowments 
which are administered for the Trustees by the standing Committee on 
Student Aid, of which the Dean of Men is chairman. The benefits of 
these funds are reserved for students who have been in residence and in 
good standing at Cornell University for at least two terms, and prefer­
ence is given to applicants of high scholastic standing who are within a 
year of graduation.
A special fund from which loans may be made to students in the 
School of Chemical and Metallurgical Engineering has been created by 
contributions from graduates of that School.
Students in the Graduate School of Aeronautical Engineering, as well 
as other graduate students whose major subjects are in the various 
branches of engineering, are eligible for the John McMullen Graduate 
Scholarships. There are also a number of fellowships established by the 
Cornell Aeronautical Laboratory, Inc., in honor of its affiliated com­
panies ; these are awarded in various branches of engineering and science. 
For information on other awards available to graduate students in engi­
neering reference should be made to the current Announcement of the 
Graduate School. Candidates for the degree M.Aero.E. should make
application for these awards by writing directly to the Director of the 
Graduate School of Aeronautical Engineering. Candidates for other 
graduate degrees, including the Ph.D. in any field, must apply to the 
Dean of the Graduate School.
Prizes
Cornell University has a considerable number of funds given for the 
endowment of prizes to be awarded annually. Some of these prizes are 
open to competition by students of the University generally. A list of 
them under the title Prize Competitions, will be mailed on request 
addressed to Cornell University Official Publication, 343 Edmund Ezra 
Day Hall. Other prizes are open to competition particularly by students 
of the College of Engineering, as follows:
The Fuertes Medals,  established by the late Professor E. A. Fuertes. 
The endowment provides for two gold medals. One is awarded annually 
by the Faculty to that student of the School of Civil Engineering who is 
found at the end of the first term of his senior year to have maintained 
the highest degree of scholarship in the subjects of this course, provided 
he has been in attendance at the University for at least two years. The 
other is awarded annually by the Faculty to a graduate of the School of 
Civil Engineering who has written a meritorious paper upon some engi­
neering subject tending to advance the scientific or practical interests of 
the profession of the civil engineer. It is desired that papers be presented 
on or before April 15. If a paper is presented in printed form it will not 
be received if it has been printed earlier than the next preceding April 15. 
Neither medal is awarded unless it appears to the Faculty of the School 
of Civil Engineering that there is a candidate of sufficient merit to entitle 
him to such distinction.
The Fuertes M emorial Prizes in Public Speaking, founded by the late 
Charles H. Baker, a graduate of the School of Civil Engineering of the 
class of 1886. Three prizes, one of $100, one of $40, and one of $20, are 
offered annually to all students of the Colleges of Engineering and Archi­
tecture who are in the fifth term or beyond, for proficiency in public 
speaking.
The Charles Lee Crandall Prizes, founded in 1916 by alumni of the 
School of Civil Engineering: prizes of $75, $50, $35, and $20. They are 
awarded each year by a committee appointed by the Director of the 
School of Civil Engineering for the best papers written by seniors or 
juniors in that School on suitable subjects, provided that both the 
substance and the written form of the papers submitted show real merit. 
The prizes were established to encourage original research, to stimulate 
interest in matters of public concern, and to inspire in the students an 
appreciation of the opportunities which the profession of civil engineering 
offers them to serve their fellow men as intelligent and public-spirited
citizens. Papers must be submitted to the Director of the School of Civil 
Engineering on or before May 1 of each year.
The Sibley Prizes in Mechanic Arts are offered to undergraduates in 
mechanical and electrical engineering. Under a gift of Hiram Sibley, 
made in 1884, the sum of $100 is awarded annually in several prizes to 
juniors and seniors in the School of Mechanical Engineering and in the 
School of Electrical Engineering who have received the highest marks 
in scholarship in at least three full terms of work.
The J. G. White Prize in Spanish. Through the generosity of James 
Gilbert White (Ph.D., Cornell, ’85) three prizes, established in 1914, each 
of the value of $100, are offered annually. One of the three, which is 
awarded to an English-speaking student for proficiency in Spanish, is 
open to members of the junior and senior classes in the College of 
Engineering who are candidates for their first degree. No candidate is 
eligible unless he has completed successfully two terms of work in Spanish 
at Cornell University.
The Robert Harris Simpson Prize, founded in 1933 by Mrs. Simpson in 
memory of her late husband, Robert Harris Simpson, C.E. ’96. This prize 
of $25 is awarded annually to that senior in the School of Civil Engineer­
ing who submits the best technical description or design of a civic im­
provement of sufficient substance and merit to justify the award. Papers 
or designs must be submitted on or before December 15 of each year and 
are judged by a committee appointed by the Director of the School of 
Civil Engineering.
The Institute of Aeronautical Sciences Prize. The “Student Branch 
Scholastic Award” of the Institute of the Aeronautical Sciences is pre­
sented annually to the M.Aero.E. candidate who attains the best scholas­
tic record for that academic year. The award consists of a certificate and 
a two-year free technical membership in the Institute.
The Wunsch Cash Prizes will be awarded annually to students for the 
best papers on “Materials Handling.” Awards will be made from the 
income of a permanent fund known as the “Silent Hoist & Crane Com­
pany Materials Handling Prize Endowment.”
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E ngineering and Personnel Officer.
A L E X A N D E R  B ER R Y  C R E D L E , E .E ., M .E .E ., Ph.D ., Professor of E lectrical 
Engineering.
M A L C O L M  S T R O N G  M cIL R O Y , E .E ., Sc.D. in  E .E ., Professor of E lectrical 
Engineering.
T R U E  M cL EA N , E.E ., Professor of E lectrical Engineering.
M IC H E L  G E O R G E  M A L T I, A.B., B.S. in  E .E ., M .E .E ., Ph.D ., Professor of 
E lectrical engineering.
W IL B U R  E R N E S T  M E SE R V E , B.S. (in  E .E .) ,  M .S., M .E .E ., Ph.D ., Professor 
of E lectrical Engineering.
B U R D E T T E  K IBBE N O R T H R U P , M .E . (in  E .E .) ,  Professor of E lectrical E n ­
gineering.
E V E R E T T  M IL T O N  S T R O N G , B.S. in E .E ., Professor of E lectrical E ngineer­
ing.
ST A N LE Y  W IL L IA M  Z IM M E R M A N , B.S. in E .E ., M .S. in  E .E ., Professor of 
E lectrical Engineering.
A S SO C IA T E  PR O FE SS O R S
PA U L  D E N Z IL  A N K R U M , B .S.E.E., A.B., M .S.E ., Associate Professor of Elec­
trical Engineering.
W A L T E R  W E N D E L L  C O T N E R , B.S. (in  E .E .) ,  E .E ., M .E .E ., Associate Profes­
sor of E lectrical Engineering.
C A SPE R  L E H M A N  C O T T R E L L , A.B., Ph .D ., Associate Professor of E lectrical 
Engineering.
W IL L IA M  H A R R Y  E R IC K S O N , B.S. in  E .E ., M.S. in  E .E ., Associate Professor 
of E lectrical Engineering.
CLY D E E D W IN  IN G A L LS, E .E ., Associate Professor of E lectrical Engineering.
W A L T E R  R O Y  JO N E S , E .E ., Associate Professor of E lectrical Engineering.
R O B E R T  E. O SB O R N , B .S.E.E., Associate Professor of E lectrical Engineering.
A S SIS T A N T  PR O FE SS O R S
N E L SO N  H O W A R D  B R Y A N T, E.E. M .E .E ., A ssistant Professor of E lectrical 
Engineering.
A L FR E D  E M E R Y S D A V IE S , B.S. in E .E ., M .S. in  E ducation , A ssistant Profes­
sor of E lectrical Engineering.
M E R L E  JO H N  K E L L Y , B.S., M .S., A ssistant Professor of E lectrical Engineering.
SIM PS O N  L IN K E , B.S. in  E .E ., M .E .E ., A ssistant Professor of E lectrical E n­
gineering.
H E N R Y  S T O C K W E L L  M cG A U G H A N , B.S.E. (in  P hys.), M .E .E ., A ssistant 
Professor of E lectrical Engineering.
B E N JA M IN  N IC H O L S , B.E.E., M .E .E ., A ssistant Professor of E lectrical E ngi­
neering.
IN S T R U C T O R S
SANG C. D W U , B.S. in  E .E ., M .E .E ., In s tru c to r in  E lectrical Engineering. 
H E N R Y  R U D O L F  H E SSE , B.E.E., M .E .E ., In s tru c to r in  E lectrical Engineering. 
JO S E P H  L. R O S SO N , B.S. in  E .E ., M .S. in  E ngineering , In s tru c to r in  E lectrical 
Engineering.
B ER N A R D  H E R M A N  R U D W IC K , B.S. in  E .E ., In s tru c to r in  E lectrical E ngi­
neering.
L A W R E N C E  B Y R O N  SPE N C E R , E .E ., In stru c to r-T ech n ic ian  in  E lectrical E n ­
gineering.
R E SE A R C H  A S SO C IA T E S
S. M IC H A E L  C O L B E R T  
LO R N E  H . D O H E R T Y , B. Engg.
W IL L IA M  E D W IN  G O R D O N , B.A., M .A ., M.S.
R O B E R T  D O W N IN G  W IL S O N , B.E.E.
R U S SE L L  W O L FE , B.S. in  Eng., M .S. in  Eng.
SCHOOL OF CHEMICAL 
AND METALLURGICAL ENGINEERING
FR E D  H O F F M A N  R H O D E S , A.B., Ph .D ., D irecto r of the  School, H e rb ert Fisk 
Johnson Professor of In d u stria l Chem istry, Professor of C hem ical E ngineering, 
and  Personnel Officer of the School.
P R O FE SS O R S
JA M E S L A W R E N C E  G R E G G , B.E., Professor of M etallu rg ical Engineering.
J. E L D R E D  H E D R IC K , Ph.D ., Professor of C hem ical E ngineering.
JO H N  R A V E N  JO H N S O N , A.B., Ph.D ., Professor of O rgan ic  Chem istry.
P E T E R  ED W A R D  K Y L E , M .E ., M .S. in  M .E ., Francis N orw ood B ard Professor 
of M etallurgy and  A ssistant D irecto r for M etallu rg ical Engineering.
C LY D E W A L T E R  M A SO N , A.B., Ph .D ., Professor of C hem ical M icroscopy and 
M etallography.
C H A R L E S C A L V E R T  W IN D IN G , B .C hem .E ., Ph .D ., Professor of C hem ical 
E ngineering  and  A ssistant D irecto r fo r C hem ical E ngineering.
A S SO C IA T E  PR O FE SS O R S
M A L C O L M  S. B U R T O N , B.S. in M .E ., S.M . in  M .E ., Associate Professor of 
M etallu rg ical Engineering.
JU L IA N  C. S M IT H , B.Chem ., C hem .E., Associate Professor of C hem ical E ngi­
neering.
R O B E R T  L. V on B ERG , B.S. in C hem .E., M .S. in  C hem .E ., Sc.D ., Associate P ro­
fessor of C hem ical Engineering.
H E R B E R T  F. W IE G A N D T , B.S. in  C hem .E., M .S. in  E ng., Ph.D ., Associate Pro­
fessor of C hem ical Engineering.
IN S T R U C T O R -T E C H N IC IA N S  IN  M E T A L L U R G IC A L  E N G IN E E R IN G
M O R R IS  L. H A R P E R , In struc to r-T echn ician  in  M etallurgy.
R A L P H  W. H O D G E S, In stru c to r-T echn ician  in  M etallurgy.
D E N N IS  J . JO Y C E , In stru c to r-T echn ician  in  M etallurgy.
GRADUATE SCHOOL OF 
AERONAUTICAL ENGINEERING
W ILLIAM  R. SEARS, B.Aero.E., Ph.D., Director of the School and Professor of 
Aeronautical Engineering.
PROFESSOR
A R T H U R  K AN T R O W IT Z , B.S., M .A., Ph.D., Professor of Aeronautical Engi­
neering.
A SSO CIATE PROFESSORS
Y U N G -H U A I K U O , B.S., M .A., Ph.D., Associate Professor of Aeronautical En­
gineering.
CARLO  RIPARBELLI, Dr. C.E., Dr. A.E., L .D ., Associate Professor of Aero­
nautical Engineering.
A SSIST A N T  PROFESSOR
NICH O LA S R O T T , D ipl.-Ing., Ph.D., Assistant Professor of Aeronautical Engi­
neering.
L E C T U R E R
ALEX AND ER FLAX, B.Aero.E., H ead of Aerodynamics Department, Cornell 
Aeronautical Laboratory, Inc., and Lecturer in Aeronautical Engineering.
DEPARTMENT OF ENGINEERING PHYSICS
LLOYD PRESTO N SM IT H , Ph.D., Director of the Department, Chairman of 
the Department of Physics, and Professor of Physics.
PROFESSORS
H E N R Y  GEORGE BOOKER, Ph.D., Professor of Electrical Engineering.
CHARLES RU SSELL BUR RO W S, Ph.D., Director of the School of Electrical 
Engineering and Professor of Electrical Engineering.
ALEX AND ER BERRY CREDLE, Ph.D., Professor of Electrical Engineering.
T R E V O R  RH YS CU YK ENDA LL, Ph.D., Assistant Director of the Department 
and Professor of Engineering Physics.
G U Y  E V E R E T T  G RAN TH A M , Ph.D., Professor of Physics.
D W IG H T  F. G U N D E R , Ph.D., H ead of the Departm ent of Engineering M e­
chanics, Acting H ead of the Department of Engineering Materials, and Profes­
sor of Mechanics.
M ARK  KAC, Ph.D., Professor of Mathematics.
A R T H U R  K A N T R O W IT Z , Ph.D., Professor of Aeronautical Engineering.
H EN R I SAM UEL SACK, Ph.D., Professor of Engineering Physics.
W ILLIAM  REES SEARS, Ph.D., Director of the Graduate School of Aeronauti­
cal Engineering and Professor of Aeronautical Engineering.
A SSO CIATE PROFESSORS
DALE RA YM O N D CO RSON, Ph.D., Associate Professor of Physics.
PAUL LEON H A R T M A N , Ph.D., Associate Professor of Physics.
BENJAM IN M. SIEGEL, Ph.D., Associate Professor of Engineering Physics.
DEPARTMENT OF ENGINEERING MECHANICS
D W IG H T  F. G U N D E R , B.S., M .S., Ph.D., H ead of the Department and Pro­
fessor of Mechanics.
PROFESSORS
H ARRY D. CO NW AY, B.Sc. (E n g .), M .A., Ph.D., Professor of Mechanics. 
T R E V O R  RH YS CU YK ENDA LL, Ph.D ., Professor of Engineering Physics.
A SSO CIATE PROFESSORS
ERIC V. HOW ELL, C.E., M .C.E., Associate Professor of M echanics.
H ARO LD C. PERK INS, M .E., Associate Professor of Mechanics.
A SSIST A N T  PROFESSORS
E D M U N D  T IT U S  CRANCH, B.M .E., M .M .E., Ph.D., Assistant Professor of 
Mechanics.
LEO STEG, B.S., M .S., Ph.D., Assistant Professor of Mechanics.
IN ST R U C T O R  
JO H N  D . M. CAM ERON, B.M .E., Instructor in M echanics.
DEPARTMENT OF ENGINEERING MATERIALS
PROFESSORS
D W IG H T  F. G U N D E R , B.S., M .S., Ph.D., Acting H ead of the Department and 
Professor of M echanics.
JO SEPH  O. JEFFREY, M .E., M .M .E., Professor of Engineering Materials. 
CLYDE W. M ASO N, A.B., Ph.D., Professor of Chemical Microscopy and M etal­
lography.
JO H N  R. M O Y N IH A N , M .E., M .M .E., Professor of Engineering Materials. 
H EN R I SAM UEL SACK, ScD., Professor of Engineering Physics.
ASSO CIATE PROFESSORS
FLOYD OW EN SLATE, B.S., M .S., Ph.D., Associate Professor of Engineering 
Materials.
HERBERT F. W IEG AN DT, B.S. in  Chem.E., M .S. in Eng., Ph.D., Associate 
Professor of Chemical Engineering.
A SSIST A N T  PROFESSOR
DERALD A. ST U A R T , B.S., M .S., Ph.D., Assistant Professor of Engineering  
Materials.
IN ST R U C T O R
H ARO LD G. B U C H B IN D E R , B.S. in C.E., Instructor in Engineering Materials.
O T H E R  M E M B E R S  O F  T H E  S T A F F
--------------------- , Secretary to the Dean.
L U L U  M ARKELL, Clerk, D ean’s Office.
LILL IAN H. LEH M A NN, Secretary to the Director of the Sibley School of M e­
chanical Engineering.
BARBARA H. E RICK SO N, Secretary to the Director of the School of Chemical 
and M etallurgical Engineering.
---------- , Secretary to the Director of the School of Electrical Engineering.
K A TH ER IN E H A N D LEN , Secretary to the Electrical Engineering School.
ALICE A N T H O N Y , Secretary to the Director of the Graduate School of Aero­
nautical Engineering.
D O N N A  J. SM IT H , Secretary-Stenographer to the H ead of the Departm ent of 
Engineering M echanics.
JEAN E. D IN IN N Y , Secretary to the Director of the Department of Engineering 
Physics.
ENGINEERING COLLEGE COUNCIL
DEANE W ALD O  M A LO TT, A.B., M .B.A., LL.D ., President of the University.
SO LO M O N CADY H O L L IST E R , B.S., C.E., D .Eng., D ean of the College.
CREED W. F U L T O N , M .E., Representative of Cornell Society of Engineers.
O LIV ER  ELLSW O R TH  BUCKLEY, B.S., Ph.D., Sc.D ., President, Bell T ele­
phone Laboratories.
LEE H. CLARK, B.Ch.E., Vice-President in Charge of Developm ent, Sharpies 
Chemicals, Inc.
ALEX AND ER W. D A N N , C.E., Executive Vice-President, Dravo Construction 
Company.
H ARO LD W ALTER ELLEY, B.S., A.M ., Ph.D., Chemical Director, du Pont 
Research Laboratories.
JAM ES W E N T W O R T H  PARKER, M .E., President, The Detroit Edison Com- 
pany.
CO LO NEL FR EDER ICK  W ILLIAM  SC H EIDEN H ELM , A.B., C.E., Consulting 
Engineer.
JO H N CA RLTO N W ARD, JR., M.E.
JO H N  CR O SIER W ILSO N, M .E., Vice-President, The Cutler Hammer M fg. Co.
COUNCIL OF THE ENGINEERING EXPERIMENT  
STATION
SO LO M O N CADY H O LLISTER , B.S., C.E., D .Eng., Director of the Station and 
Chairman of the Council.
NEPH I ALBERT C H R IST E N SE N , B.S.C.E., M .S.C.E., Ph.D., in Charge of R e­
search in Civil Engineering.
H ARRY J. LOBERG, M .E., M.S. in Eng., in  Charge of Research in M echanical 
Engineering.
CHARLES R U SSELL BURRO W S, B.S.E. (in  E .E .), A .M ., E.E., Ph.D., in 
Charge of Research in Electrical Engineering.
FRED H O FFM A N R H O D E S, A.B., Ph.D., in Charge of Research in  Chemical 
Engineering and M etallurgical Engineering.
W ILLIAM  R. SEARS, B.Aero.E., Ph.D., in Charge of Research in Aeronautical 
Engineering.
LLOYD P. SM IT H , B.S. in E.E., Ph.D., in Charge of Research in Engineering 
Physics.
D W IG H T  F. G U N D E R , B.S., M .S., Ph.D., in Charge of Research in the Depart­
ment of Engineering M echanics and the Department of Engineering Materials.
School of Civil Engineering
E Q U IP M E N T
T he principal building occupied by the School of Civil Engineering is 
Lincoln Hall, containing classrooms, drafting rooms, and laboratories.
T he laboratories in Lincoln H all include the testing laboratory, 
equipped for a wide variety of tests of cement, concrete, timber, struc­
tural steel, and other construction m aterials used by civil engineers; and 
the sanitary laboratory, with facilities for physical, chemical, bacteriologi­
cal analyses of w ater and sewage, and for research in the field of sanitary 
engineering.
T he soil mechanics laboratory is located in a separate building and has 
available facilities for instruction, standard laboratory work, and special­
ized research in this field.
T he highway laboratories are housed in separate buildings and are 
equipped for making the standard tests and for research in the field of 
highway engineering. Astronomical equipm ent in the Fuertes Observatory 
includes the instruments required for determ ining time, latitude, longi­
tude, and azimuth.
A hydraulic laboratory, situated a t the outlet of Beebe Lake, is under 
the jurisdiction of this School. In  addition to student instruction and 
research, this laboratory provides facilities for hydraulic investigations 
carried on in cooperation w ith governm ental agencies and private 
companies.
T H E  CO U RSES O F STU D Y
The courses of study offered by the School of Civil Engineering lead 
to the degree of Bachelor of Civil Engineering. T he courses are all 
planned to provide fundam ental instruction for the practice of the pro­
fession. To meet this objective, the m ajor portion of the curriculum  is 
definitely prescribed, both as to technical content and hum anistic studies. 
Each student, however, is perm itted to choose elective courses in various 
fields which can be planned to intensify his training in a specific area or 
to increase his general background.
O U T L IN E  O F T H E  IN S T R U C T IO N
T he object of the instruction in this School is to im part knowledge 
of the fundam ental principles of design, construction, and operation
of structures and works of the civil engineering type, in addition to pro­
viding a liberal opportunity for study of general and cultural subjects. 
Emphasis is placed upon civil engineering as an applied science ra ther 
than  as a  vocational technique.
Civil engineering students follow the first year with as thorough a 
preparation as possible in the following subjects: the survey, design, con­
struction, and operation of buildings, roads, railroads, canals, sewers, and 
w ater works; the construction of foundations under w ater and on land, 
and of superstructures and tunnels; the survey, improvement, and pro­
tection of coasts, and the regulation of rivers, harbors, and lakes; the 
astronomical determ ination of geographical coordinates for geodetic and 
other purposes; the application of mechanics, graphical statics, and 
descriptive geometry to the construction of the various kinds of arches, 
girders, roofs, trusses, suspension and cantilever bridges; the drainage 
of districts, sewerage of towns, and irrigation and reclaiming of land; 
the applications and tests of hydraulic and electric m otors; the prepara­
tion of drawings, plans, specifications, and the proper inspection and 
tests of the materials used in construction. Instruction is given in en­
gineering economy, finance, and jurisprudence. T he latter subject deals 
principally w ith the fundam ental principles of the law of contracts. 
O pportunity is also given to seniors to specialize to a limited extent or to 
broaden their training by the election of certain courses, some of which 
may be chosen from  approved courses in any departm ent of the U ni­
versity.
T he instruction in m athematics, chemistry, physics, geology, economics, 
psychology, and English is given in the College of Arts and Sciences. 
All other regular subjects are taught in the School of Civil Engineering, 
the School of M echanical Engineering, o r the School of Electrical En­
gineering.
SC H O LA STIC  R E Q U IR E M E N T S
A student in the School of Civil Engineering who does not receive a 
passing grade in every course in which he is registered or fails in any 
term  or summer session to m aintain a m inim um  average of 70 per cent 
may be placed on probation or dropped from the University.
CURRICULUM (B.C.E.)
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  1 M athem atics 161, A nalytic G eom etry and  C alculus 3 3 0
Physics 115, M echanics   3  3  2 'A
C hem istry 105, G eneral Ino rgan ic  C hem istry . 3  3 2 ‘A
English 111, In tro d u cto ry  Course................................. 3 3 0
E ngineering  2001, D raw ing   3 0 7 'A
T o ta l ................................................................................... 15
T E R M  2 M athem atics 162, A nalytic G eom etry and  C alculus 3 3 0
Physics 116, W ave M otion , Sound and  H e a t. 3 3 2 'A
C hem istry 106, G eneral Ino rgan ic  C hem istry . . . .  3 3 2 ‘A
English 112, In tro d u cto ry  Course   3 3 0
Engineering  2002, D raw ing   3 0 7 !A
Engineering  2111, E lem entary  Surveying   2 0 5
T o ta l ................................................................................... 17
In  add ition  to  these courses, all freshm en m ust satisfy the  U niversity’s req u ire ­
m ents in  m ilitary  science and tactics and  physical train ing.
T E R M  3 M athem atics 163, A nalytic G eom etry an d  C alculus 3 3 0
Physics 117, E lectricity  and  M agnetism    3 3 2 'A
C hem istry 301, O rganic  C hem istry o r C hem istry
402, Physical C hem istry   2 2 0
Geology 113, Engineering  Geology (o r Econom ics
107)    3 2 2 'A
E ngineering 2112, A dvanced Surveying   3 2 2!A
E ngineering 1151, M echanics-S tatics   3 3 0
T o ta l ................................................................................... 1 7
T E R M  4 Physics 118, Physical E lectronics and O p tic s   3 3 2'A
C hem istry 402, Physical C hem istry o r C hem istry
301, O rgan ic  C hem istry   2 2 0
Econom ics 107, In tro d u ctio n  to Econom ics or G e­
ology 113 ...........................................................................  3 3 0
E ngineering  2113, R oute  and  A erial Surveying . 3  1 5
E ngineering  1152, M echanics-D ynam ics   3 3 0
E ngineering 1153, S treng th  of M a te ria ls ..................  3 3 0
T o ta l ................................................................................... 1 7
In  add ition  to these courses, all sophom ores m ust satisfy the U niversity ’s req u ire ­
m ents in  m ilitary  science and  tactics and physical train ing .
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
Engineering 2103, Sum m er Survey C am p   5 —  —
T E R M  5  Engineering 1134, S treng th  of M aterials   3 —  —
E ngineering 1211, M aterials (o r 2 9 0 1 ) ............. 3 2 214
E ngineering  2301, F lu id  M echanics   3 3 0
E ngineering  2501, M icrobiology in  E ngineering  (o r
2725)   3 2 214
E ngineering  2701, E lem entary  S tru c tu ra l Analysis 3 2 2!4
E ngineering  2602, T ran sp o rta tio n  (o r A ccounting
3231)   3 3 0
T o ta l ................................................................................... 18
T E R M  6 Engineering 2901, C onstruction  M ethods (o r M a­
terials 1211)   3 3 0
E ngineering 2302, H ydraulics   3 2 214
Engineering  3231, A ccounting  (o r 2 6 0 2 ) .......... 3 3 0
E ngineering  2702, E lem ents of M etal an d  T im ber
S tructures   3 3 0
E ngineering  1145, A pplied M a th e m a t ic s .......... 3 3 0
E ngineering  2725, Soil M echanics (o r 2 5 0 1 ) .. 3 2 214
T o ta l ................................................................................... 18
T E R M  7 Engineering  1212, M aterials L abora to ry  (o r 2412) 3 1 5
E ngineering  2704, Statically  In d e te rm in a te  S truc­
tures (o r Speech 101)   3 2 214
E ngineering 2502, W ater Supply and  T rea tm en t
(o r 2503)   3 2 214
Engineering  2715, R einforced C oncrete D esign (o r
2610)   3 0 6
E ngineering 2902, E ngineering L aw  (o r 2903) . . .  3 3 0
E ngineering Econom ics 203, M oney, C urrency, and 
Banking   3 3 0
T o ta l ................................................................................... 18
T E R M  8 Engineering  2412, H ydraulics (o r M aterials 1212) 3 2 214
E ngineering 2503, Sewerage and  Sewage T re a t­
m en t (o r 2502)   3 2 214
Engineering 2720, Foundations (o r 2904)   3 0 714
Engineering 2610, H ighw ay E ngineering (o r 2715) 3 2 214
E ngineering 2903, Econom ics of Engineering  (o r
2902)      3 3 0
Public Speaking 101 (o r  2704)   3 3 0
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  9  H istory 165, Science in W estern  C ivilization . . . . 3 3 0
Engineering  2713, S tru c tu ra l D esign (o r 2720) 3 2 2Vz
Engineering  3541, H e a t Pow er I   3 2 2
E ngineering 4931, E lectrical E ngineering    3 2 3
E lectives (F ree) .................................................................. 6
T o ta l ...................................................................................  18
T E R M  10 Engineering  3542, H e a t Pow er I I    2 2 0
Engineering  4932, E lectrical E ngineering   3 —  —
Engineering  2904, Public A dm inistra tion  (o r 2713) 3 3 0
H istory  166, Science in  W estern  C ivilization . 3  3 0
In d u stria l and  L abor R elations 293, Survey of I n ­
dustrial and L abor R elations   3 3 0
Electives (F ree) .................................................................. 6
T o ta l ...................................................................................  20
G rand  to ta l for ten  term s: 181 cred it hours includ ing  sum m er survey cam p, bu t 
no t including m ilitary  science and  tactics, o r physical train ing.
Sibley School of 
Mechanical Engineering
E Q U IP M E N T
The Sibley School of M echanical Engineering, nam ed in recognition 
of im portant gifts made by H iram  Sibley and his son, H iram  W. Sibley, 
occupies a group of buildings a t the north end of the campus. In  addi­
tion to the Sibley buildings, this group includes R and Hall, which was 
added through the generosity of Mrs. Florence O. R. Lang as a memorial 
to Jasper R. Rand, Addison C. Rand, and Jasper R. R and, Jr. The 
school is provided with a central working library in Sibley Dome, and 
many of the departm ents also m aintain special working and reference 
libraries.
Numerous laboratories and shops are available for carrying on the 
many activities of the School of M echanical Engineering, as follows: the 
materials testing laboratory, heat treatm ent laboratory, and metallog­
raphy laboratory, for determ ination of the physical properties of engi­
neering materials under various conditions; the machine design labora­
tory, for instruction and research in photoelasticity, balancing, vibration, 
stress, lubrication, and wear of machines and m achine members; the 
steam laboratory, for instruction and research involving steam power; 
the internal combustion engine laboratory, for work with this type of 
power equipm ent; the M. E. hydraulics laboratory, a pum p-operated 
laboratory for hydraulic problems; the lubrication laboratory, for deter­
mination of the physical properties of lubricants; the refrigeration lab­
oratory, for the study of refrigeration; the fuel testing laboratory, for 
determ ination of the composition and calorific value of all types of fuel; 
the micro-motion laboratory, for motion and time study; the constant- 
tem perature room, and the heat transfer, heating, ventilating, air con­
ditioning laboratories; a series of research laboratories; the materials 
processing laboratories— the woodworking and pattern  shop, the m a­
chine shop and gage laboratory; the laboratory boiler house; and the 
University heating p lant and power house.
O U T L IN E  O F T H E  IN S T R U C T IO N
T he object of the instruction in this School is to lay as broad and 
substantial a foundation of general and technical knowledge and provide
as m uch training in engineering practice in the fields of m echanical 
engineering and engineering adm inistration as can well be im parted in 
a school.
Students of mechanical engineering are instructed prim arily in the 
utilization of nature’s sources of energy and  m aterials for the benefit of 
m ankind, through the development and application of prim e movers, 
machinery, and processes of m anufacture; thus, they have to do mainly 
w ith things dynamic. T he province of the m echanical engineer includes 
the design, construction, operation, and  testing of steam engines, steam 
turbines, steam generating apparatus, and power p lan t auxiliaries, in­
ternal combustion engines, hydraulic machines, pum ping engines, railway 
equipm ent, compressed-air machines, ice making and refrigerating m a­
chinery, equipm ent for heating and ventilating and  air conditioning, 
m achine tools, mill equipm ent, and transmission machinery. T he work 
of the mechanical engineer further includes the planning of power plants 
and  factories, the selection and installation of their equipm ent, the de­
velopment of systems of operation and m anufacturing processes, and the 
organization and adm inistration of plants and industries. In  addition the 
m echanical engineer may engage in scientific research in  the innum erable 
branches of this field.
D uring the earlier terms, fundam ental instruction is given in m athe­
matics, physics, chemistry, drawing, m aterials processing, mechanics of 
engineering, strength of materials, m aterials of construction, mechanism, 
applied m athem atics, economics, industrial organization and m anage­
ment, English, public speaking, and psychology. This fundam ental tra in ­
ing is followed during the last three years w ith instruction in the fields 
of thermodynamics, heat transfer, fluid mechanics, m achine design, cost 
control, electrical engineering, testing of materials, steam power-plant 
engineering, combustion engineering, refrigeration and air conditioning, 
mechanical engineering, laboratory practice, advanced mechanics and 
strength of materials, advanced work in m aterials processing, industrial 
history, business law, and industrial engineering.
P r o j e c t  a n d  E l e c t i v e s
During the last two years, provision is m ade for the choice of elective 
courses and a senior project in the student’s m ajor field of study. His 
project may be an individual one or a group project in a technical, 
managerial, or related field for the purpose of applying to one or more 
basic problems the fundam ental concepts he has been taught in the pre­
ceding years and for the purpose of developing in him  the ability to do 
work of an original nature.
T he project may be in any one of many branches, such as m anage­
ment, industrial engineering, heat-power engineering, in ternal combus­
tion engines, heat engineering, heating, ventilating and air conditioning, 
refrigeration engineering, autom otive engineering, aeronautical engineer­
ing, mechanical design, experim ental stress analysis, design development, 
advanced mechanics and  strength of materials, engineering materials, 
experimental engineering, m aterials processing, tool engineering, welding 
design, structural engineering, physics, electrical engineering, and other 
fields related to m echanical engineering.
O p t i o n s
T he curriculum  in mechanical engineering is common for all students 
during the first four terms. D uring the fourth term  a  selection of either 
O ption A or O ption B m ust be m ade by the student, which choice 
determines the curriculum  and  time available for electives for the balance 
of his undergraduate study. Both choices lead to the B.M.E. degree. 
T he O ption A curriculum  has been designed to satisfy the needs of those 
students desiring specialization w ithin some one field of mechanical en­
gineering. This option requires somewhat more work in the fields of 
heat-power engineering and electrical engineering bu t also provides for 
m ore free elective hours than  does O ption B. T he O ption B curriculum  
is designed to satisfy the needs of students in tent on entering the m anu­
facturing and industrial phases of engineering work. M uch of the course 
work is given by the D epartm ent of Industrial and Engineering Adm in­
istration. T he scope of this work is indicated by the courses described on 
pages 40-41. T he choice of this option prepares the student to enter into 
any of the many phases of engineering associated w ith m anufacturing.
P r e p a r a t i o n  f o r  A e r o n a u t i c a l  E n g i n e e r i n g
O ption A is especially recommended by the Faculty of the G raduate 
School of A eronautical Engineering as p reparation  for study in th a t 
School. Ordinarily, the program  leading to the degree M.Aero.E., which 
is described in pages 58-59 of this Announcement, requires three or four 
terms of graduate study. Candidates for the degree B.M.E., in O ption 
A, may be able to complete the entire program  in a total of six academic 
years by starting aeronautical graduate courses during their fourth  and 
fifth years. To accomplish this, a candidate should select his elective 
courses from the M.Aero.E. program  and should also, if possible, carry 
out a fifth-year project in a related subject. This should be planned in 
consultation w ith the Class Adviser and a  m em ber of the Aeronautical 
Engineering Faculty. T he privilege of taking graduate courses is restricted 
to undergraduates who fulfill the requirements stated on page 60.
E M PL O Y M E N T  A FT E R  G R A D U A T IO N
G raduates in mechanical engineering find employment in the design, 
construction, testing, and operation of prim e movers and other m achin­
ery, and of complete plants in their own related fields, and in sales en­
gineering and industrial research and development. They serve also as
planners of new projects and processes, and as aeronautical engineers, 
air-conditioning engineers, industrial engineers, pow er-plant engineers, 
refrigeration engineers, research engineers, and teachers of engineering—  
to mention only a few of the many special fields open to them. W ith the 
instruction in liberal subjects and those related to adm inistration and 
m anagem ent coupled with the technical training, they have special 
qualifications to develop into leaders in their chosen field.
SC H O LA STIC  R E Q U IR E M E N T S  
A student in the School of M echanical Engineering who does not 
receive a passing grade in every course in which he is registered, or fails 
in any term  or summer session to m aintain a m inim um  average of 70 
per cent may be dropped from the University or placed on probation.
CURRICULUM (B.M.E.)
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  1 M athem atics 161, A nalytic G eom etry and C alculus 3 3 0
Physics 115, M echanics   3 3  2 Vi
Chem istry 105, G eneral Inorgan ic  C hem istry . . .  3 3 IVi
English 111, In tro d u cto ry  Course   3 3 0
E ngineering 3111, D raw ing and D escriptive Ge­
om etry   3 1 5
Engineering  3001, In tro d u cto ry  L ectures ..............  0 1 0
Engineering  6110, C asting, W orking, and W elding
of M etals (o r Engineering  3406)   2 1 2
T o ta l ..................................................................................... 17
T E R M  2 M athem atics 162, A nalytic G eom etry and C alculus 3 3 0
Physics 116, W ave M otion , Sound, and H e a t . . .  3 3 2!4
C hem istry i0 6 , G eneral Ino rgan ic  C hem istry . . .  3 3 2 Vi
English 112, In tro d u cto ry  C ourse ................................  3 3 0
E ngineering 3112, M echanical D rafting    3 1 5
E ngineering 3406, M aterials Processing (o r E ngi­
neering 6110)   2 1 IVi
T o ta l ..................................................................................... 1 7
In  addition  to  taking these courses, all freshm en m ust satisfy the U niversity  re ­
quirem ents in physical train ing  and in m ilitary  science and tactics.
T E R M  3 M athem atics 163, Analytic G eom etry and  C alculus 3 3 0
Physics 117, E lectricity  and  M agnetism ..................... 3 3 2Vi
C hem istry 301, O rganic  C hem istry (o r C hem istry
402)   2 2 0
Engineering  1151, M echanics— Statics   3 3 0
Econom ics 107, In tro d u ctio n  to  Econom ics (o r In ­
dustria l O rganization  and  M anagem ent, 3235) . 3  3 0
Psychology 101 (o r P roduction  M achine Tools
3404)   3 3 0
Public Speaking 101 (o r Gage L abora tory  3405) 3 3 0
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  4 Physics 118, E lectronics and O ptics   3 3 IV2
C hem istry 402, Physical C hem istry (o r C hem istry
301)   2 2 0
E ngineering  1152, M echanics— Dynam ics ............... 3 3 0
Engineering  1153, S treng th  of M a te r i a l s   3 3 0
Engineering  3235, In d u stria l O rganization  and
M anagem ent (o r Econom ics 1 0 7 )   3 3 0
E ngineering 3404, P roduction  M achine Tools (or
Psychology 101)   2 1 2%
Engineering  3405, G age L aboratory  (o r Public
Speaking 101)   1 0 2 VS
T o ta l ................................................................................... 17
In  add ition , all sophom ores m ust satisfy the U niversity  requirem ents in physical
train ing  and  in m ilitary  science and  tactics.
O P T IO N  A
T E R M  5 Engineering  1221, Engineering  M aterials 3 3 0
E ngineering 3250, In d u stria l A ccounting and  Cost
C ontro l ................................................................................  4 2 5
E ngineering  3351, M echanism  ....................................  3 2 IVi
Engineering 3501, Engineering  T herm odynam ics. . 4  4 0
Engineering 3502, H eat-P ow er L abora to ry  2 0
Engineering 1155, A pplied M athem atics .................  3 3 0
T o ta l ................................................................................... 19
T E R M  6 Engineering  1154, A dvanced S treng th  of M aterials 3 3 0
Engineering  1222, Engineering  M aterials 3 3 0
E ngineering 1231, Engineering  M aterials L abora­
tory   3 1 2 V,
E ngineering 3352, D ynam ics of M achinery  3 2 2M>
E ngineering  3503, H e a t T ran sfe r and  T herm al
M easurem ents    3 2 214
Engineering  2331, F lu id  M echanics   3 3 0
T o ta l ................................................................................... 18
T E R M  7 Engineering  1232, Engineering  M aterials L aboratory  3 1 214
E ngineering  3353, D esign of M achine M em bers . 3  1 5
E ngineering 3504, Fuels and  C om bustion 2 2 0
E ngineering  3505, R efrigeration  and  A ir C ondi­
tioning   3 2 2 */2
E ngineering 4931, E lectrical E ngineering  3 2 2Vi
Engineering  6113, T h e  M etallu rgy  of C asting,
W orking, and  W elding   3 2 2
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  8 Engineering 3261, Indu stria l E ngineering  ............... 3 1 5
E ngineering 3354, D esign of M achines   3 1 5
Engineering  3506, S team  Pow er   3 2 2Vi
E ngineering  3507, C om bustion E n g in e s ...................  4  3 2 Yz
Engineering  4932, E lectrical E ngineering    3 2 2!4
Electives ................................................................................... 2
T o ta l ................................................................................... 18
T E R M  9 E ngineering 4933, E lectrical E ngineering  ............... 3 2 2'A
H istory  165, Science in  W estern C iv iliza tio n   3 3 0
P ro jec t .....................................................................................  3
Courses re la ted  to p ro jec t ..............................................  3
Electives ...................................................................................  3
Law  ..........................................................................................  3 3 0
T o ta l ................................................................................... 18
T E R M  10 Engineering  4934, E lectrical E ngineering  ............... 3 2 2 Vt
H istory  166, Science in  W estern  C iv iliza tio n   3 3 0
Pro ject .....................................................................................  3
Courses re la ted  to p ro jec t ..............................................  3
Electives ................................................................................... 6
E ngineering 3041, N onresiden t L ectures   1 1 0
19
T o ta l fo r ten  term s ....................................................... 180
O P T IO N  B
T E R M  5  Engineering 1155, A pplied M athem atics ................. 3 3 0
Engineering 1221, E ngineering M aterials   3 3 0
Engineering  3241, In d u stria l S tatistics   3 2 2Vz
E ngineering 3250, In d u stria l A ccounting  an d  C ost
C ontro l ................................................................................  4 2 5
E ngineering  3351, M echanism    3 2 2Yz
E ngineering  2331, F lu id  M echanics (o r M ethods
E ngineering 3262) ........................................................  3 3 0
T o ta l ................................................................................... 19
T E R M  6 Engineering  1154, A dvanced S treng th  of M aterials 3 3 0
Engineering  1222, Engineering  M a te r ia ls   3 3 0
Engineering  1231, E ngineering M aterials L ab  . . .  3 1 2Vz
E ngineering  3352, D ynam ics of M a c h in e r y   3 2 2Vz
Engineering  3501, Engineering  T herm odynam ics. . 4  4  0
Engineering  3262, M ethods E ngineering  (o r F lu id
M echanics 2331)   3 1 5
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  7 Engineering  1232, E ngineering  M aterials L ab  . . .  3 1 2 14
E ngineering 3263, P roduction  E n g in eerin g ......  3 1 5
E ngineering  3353, Design of M achine M em b ers. . .  3 1 5
E ngineering  3502, H eat-P ow er L ab  .......................... 2 0 5
Engineering 4931, E lectrical E ngineering  .............. 3 2 214
Engineering  6113, T h e  M etallu rgy  of C asting,
W orking, and  W elding   3 2 2
T o ta l ................................................................................... 17
T E R M  8 Engineering 3264, P roduction  E n g in eerin g   3 1 5
E ngineering  3270, In d u stria l M arketing  ................... 3 3 0
E ngineering  3356, Design of M achines ....................  3 1 5
Engineering  3503, H e a t T ran sfe r an d  T h erm al
M easurem ents   3 2 214
Engineering  3504, Fuels and  C om bustion   2 2 0
Engineering  4932, E lectrical E n g in eerin g ..................  3 2 214
Electives ..............................................................., ................. 2
T o ta l ................................................................................... 19
T E R M  9 E ngineering  3254, S tan d ard  Costs   3 1 5
E ngineering  3508, H e a t P o w e r ....................................  3 2 2 14
Engineering  4933, E lectrical Engineering ..............  3 2 214
H istory  165, Science in  W estern  C iv iliza tio n   3 3 0
P ro ject ..........   3
Courses re la ted  to  p ro jec t ..............................................  3
T o ta l ................................................................................... 18
T E R M  10 Engineering  3509, H e a t Pow er   3 2 214
H istory 166, Science in  W estern  C iv iliza tion   3 3 0
Engineering  2902, L aw  ...................................................  3 3 0
P ro ject .....................................................................................  3
E lectives ................................................................................... 4
E ngineering  3041, N onresiden t L ectures   1 1 0
17
School of Electrical Engineering
E Q U IP M E N T
T he lecture and recitation rooms of the School of Electrical Engineer­
ing occupy the greater p a rt of Franklin Hall. Laboratories are in Franklin 
Hall, on the second floor of R and Hall, and in two annexes. T he library, 
which was established through a generous gift of the M cGraw-Hill Book 
Company in memory of the first director of the School, and which is 
known as the Alexander Gray M em orial Library, is housed in Sibley 
Dome as a p art of the combined M echanical, Electrical, and Civil E n­
gineering Library.
Laboratory facilities include the electrical machinery laboratories, 
with a great variety of both direct- and alternating-current m achinery; 
the electrical measurements and standardization laboratory, equipped 
for instruction in the checking of meters and secondary standards and in 
the precise measurements of electrical and m agnetic quantities; the radio 
and communication laboratory, including microwave and u ltra  high fre­
quency laboratories; the industrial electronics laboratory, for the study 
of electronic power and control devices; the electronics apparatus and 
project laboratory, for the construction of electronic apparatus by stu­
dents according to their own designs; the vacuum  tube laboratory, for 
the construction of electron tubes; the servomechanism laboratory, for 
the study of closed loop control systems of recent design; the illum ina­
tion laboratory; and the television and pulse technique laboratory.
In  addition to these general laboratories, facilities available for instruc­
tion and research include the radio-astronomy laboratory, engaged p ri­
marily in basic research; the antenna laboratory, for the investigation of 
directional characteristics of antennas; the ionospheric laboratory; and 
the pipeline network analyzer, designed to solve problems of pressure 
and flow in fluid distribution systems by means of electrical analogies.
C U R R IC U L U M
The curriculum  leading to the degree of Bachelor of Electrical Engi­
neering is intended to create in the student an understanding of the 
meaning and the application of those laws of nature  which are basic in 
the practice of electrical engineering and to develop a general knowledge 
of the origins and the trends of m odern society. Through the first seven 
terms, all students follow the same program  of technical studies; in the 
last three terms an interest in one of the principal subdivisions of elec­
trical engineering is developed. Courses in adm inistration and the 
humanities are distributed throughout the curriculum  in accordance 
with the student’s increasing comprehension.
T he curriculum  reflects the convictions of the Faculty tha t the m odern 
engineer is fully equipped only if his traditional ability to m anage devices 
and processes is accompanied by a knowledge of men and an awareness 
of their needs.
E N G IN E E R IN G  IN D U S T R IA L  C O O PE R A T IV E
The School operates an Engineering Industrial Cooperative, provid­
ing periods of industrial experience interspersed among regular terms of 
study. A brief description of the plan may be found on page 11.
T H E  FR ESH M A N  YEAR
Since the curriculum  of the freshman year in electrical engineering is 
essentially the same as those in mechanical engineering and engineering 
physics, transfer of a student between any two of these curricula may 
occur before the third term  w ithout loss of time. The freshman curricula 
in civil engineering and in chemical and metallurgical engineering differ 
to such an extent from tha t in electrical engineering tha t a transfer is 
almost certain to require a lengthening of the student’s program.
CLASS A D VISERS
An experienced m ember of the Faculty acts as adviser to each new 
freshman class tha t enters the School of Electrical Engineering. W ith 
the sophomore year the class is assigned to another adviser who generally 
continues to serve until the class graduates, counseling each student in 
regard to curriculum, registration, scholarship, and other m atters of the 
academic program. In  addition, he tries to be helpful in the solution 
of personal problems which the student may bring to him.
Because responsibility for the registration of each student is vested in 
the Class Adviser, no cancellation of courses or o ther changes in program  
may be initiated w ithout his knowledge and approval. If  the student 
desires a program  of courses which the Class Adviser does not approve, 
he may appeal by petition to the Faculty of the School of Electrical 
Engineering.
SC H O LA STIC  R E Q U IR E M E N T S
A student in the School of Electrical Engineering who does not re­
ceive a passing grade in every course for which he is registered, or who 
fails in any term  or summer session to m aintain an average grade of at 
least 70 per cent, may be dropped or placed on probation.
E L E C T IV E  CO U RSES
T he curriculum  in electrical engineering allows each student to  choose 
elective courses to an extent constituting the approxim ate equivalent of 
one term  of work. Some of the elective credit hours can be chosen w ith­
out restriction, some m ust be nontechnical in the sense th a t they lie com­
pletely outside the field of engineering technology, and some m ust be 
taken in the School of Electrical Engineering. T he opportunity thus af­
forded for contact w ith the broader phases of education offered by the 
University as a whole tends to expand the student’s m ental horizon and 
to develop him  as a well-rounded citizen.
T he program  of the fifth year includes two three-hour courses desig­
nated as “Project,” which are elective courses in  the im portant respect 
tha t the student makes his own selection of the topic or problem which 
he will investigate under the general supervision of a Faculty member. 
I t  is expected th a t each student will choose a  problem  closely related to 
his m ajor interest in electrical engineering.
Three of the elective credit hours of the n in th  and tenth terms must 
be selected from courses taught in the School of Electrical Engineering.
Nine of the elective credit hours m ust be selected from fields of study 
which develop an engineer’s interest outside electrical engineering and 
its supporting sciences. Approved examples are listed below. O ther sub­
jects may be approved upon petition.
A rchitecture Geology Music
Astronomy G overnm ent Ornithology
Biology History Paleontology
Botany Journalism  Philosophy
D ram atics Limnology Psychology
English L iterature Sociology
Entomology Meteorology Speech
Floriculture M odem  Languages Zoology
Fine Arts
Elective hours beyond the twelve enum erated above are designated as 
free electives. They may be chosen from  among any courses in the U n i­
versity for which prerequisites are satisfied, including those in the fore­
going list.
C redit hours in advanced military, air, or naval science and tactics 
may be counted, to the extent of nine, toward m eeting the requirements 
of the baccalaureate degree. Six hours so credited are considered to lie 
within the free-elective area of the curriculum  and three in the “non­
technical” group.
G R O U P  C O U R SES
Each student’s program  for the last three terms m ust include all the 
courses in the one of four technical groups which the student selects as
representative of his m ajor interest in electrical engineering. These 
groups, which are outlined on pages 48-49, are:
G roup I  —  Power Generation and U tilization 
G roup I I  —  Industrial Electronics and Control 
G roup I I I  —  Radio and Communication 
G roup IV  —  Physics
T he power generation and utilization group deals w ith electric power 
station equipm ent, transmission and  distribution systems, protective 
equipment, high-voltage practice, and the characteristics and applica­
tions of typical electrical machinery.
T he industrial electronics and control group deals w ith the theory 
and application of equipm ent utilizing the principles of electron emis­
sion, of control of electron flow in vacuum , and of ion and electron flow 
in gases. I t  concerns electronic control and instrum entation w ith both 
low- and high-frequency equipment.
T he radio and communication group concerns the transmission of 
inform ation by means of electricity. I t  includes the study of principles 
and equipm ent used in telephone and  telegraph, telemetering, radio, 
television, sound recording and reproducing, radar, and microwave com­
munication.
T he physics group emphasizes, even more than  do the other groups, 
basic physical principles ra ther than  engineering applications. I t  is in­
tended to prepare students for research and advanced development in 
electrical engineering. This group includes such subjects as electrostatic 
and electromagnetic fields, electromagnetic waves, and atomic and n u ­
clear physics. I t  is open only to students who dem onstrate unquestion­
able ability in science.
T he student should select his technical group before or during his 
seventh term , in consultation with his Class Adviser.
CURRICULUM (B.E.E.)
CREDIT LEC. LAB. 
HOURS REC. COMP. 
HOURS HOURS
T E R M  1 M athem atics 161, A nalytic G eom etry and  C alculus 3 3 0
Physics 115, M echanics ......................................................  3 3 2 Vi
C hem istry 105, G eneral C hem istry ................................  3 2 3
E ngineering 3111, D escriptive G e o m e tr y ....................  3 1 6
E ngineering 3402, M ach ine  T ool P ro c e s se s   2 1 2 Vi
(o r  E ngineering 6110, C asting , W orking, and
W elding of M etals) ........................................................ (2 )  1 2
English 111, In tro d u cto ry  C o u r s e ..................................  3 3 0
CREDIT LEC. LAB. 
HOURS REC. COMP.
HOURS HOURS
T E R M  2 M athem atics 162, A nalytic G eom etry and  C alculus 3 3 0
Physics 116, W ave M otion , Sound, and H ea t 3 3 2'A
Chem istry 106, G eneral C hem istry ................................  3 2 3
Engineering  3112, M echanical D r a f t i n g ............... 3 1 6
Engineering  6110, C asting, W orking, and  W elding
of M etals ..............................................................................  2 1 2
(o r Engineering  3402, M achine T ool Processes) . . (2 ) 1 3
English 112, In tro d u cto ry  Course ................................... 3 3 0
T o ta l ..................................................................................... 17
In  add ition  to the above courses, freshm en are requ ired  to take m ilitary  science 
and tactics and  physical train ing.
T E R M  3 M athem atics 163, A nalytic G eom etry an d  C alculus 3 3 0
Physics 117, E lectricity  and M a g n e tis m ......................  3  3 2 V2
C hem istry 301, O rganic  C h e m is t r y ...............................  2 2 0
Engineering 2131, S u rv e y in g ............................................. 1 0 3
Engineering 3327, K inem atics ........................................ 2 2 0
(o r E ngineering 1151, M echanics) ...............................  ( 3 ) 3  0
Public Speaking 101, Public Speaking ......................... 3 3 0
Econom ics 107, In tro d u ctio n  to Econom ics ............. 3 3  0
(o r Engineering 3231, A ccounting) ............................. ( 3 ) 2 3
T o ta l ..................................................................................... 17 (o r 18)
T E R M  4 M athem atics 607, A pplied M athem atics for E lec­
trical E ngineers ................................................................  3 3  0
Physics 118, E lectricity , M agnetism , and L igh t 3 3 2 xh
C hem istry 402, Physical C hem istry .............................. 2 2 0
Engineering  1151, M echanics ..........................................  3 3  0
(o r Engineering  3327, K inem atics ...............................  (2 )  2 0
E ngineering 3231, A ccounting  .......................................  3 2 2>h
(o r Econom ics 107, In tro d u ctio n  to  Econom ics) (3 ) 3 0
E ngineering  4111, Basic E lectrical E ngineering . . 4  3 3
T o ta l ..................................................................................... 18 (o r 17)
In  add ition  to the above courses, sophom ores are requ ired  to take m ilitary  
science and  tactics and  physical train ing .
T E R M  5 E ngineering 1223, E ngineering M aterials 3 3 0
E ngineering 1152, M echanics   3 3 0
E ngineering 4112, A ltern a tin g -C u rren t C ircuits 4 3 3
E ngineering 4116, E lectric-C urren t L abora tory  3 1 3
Engineering  4211, D irect-C urren t M achinery  3 2 3
H istory  165, Science in  W estern C iv iliza tio n   3 3 0
CREDIT LEC. LAB.
HOURS REC. COMP.
HOURS HOURS
T E R M  6 Engineering 1153, M echanics of M aterials
E ngineering  3530, T herm odynam ics ..........................  3
Engineering  4121, E lectron  Tubes and C ircuits
Engineering  4126, E lectronics L abora tory  ...............  2
E ngineering 4216, E lectrical M achinery  L aboratory  
H istory  166, Science in  W estern C iv iliza tio n ..........
T o ta l ................................................................................... 18
T E R M  7 Engineering  2331, F lu id  M echanics ............................  3
Engineering  3533, H eat-P ow er Engineering 3
Engineering  4122, E lectronic C ircu it E lem ents .
E ngineering 4131, Basic C om m unication  Systems
Engineering  4221, A ltern a tin g -C u rren t M achinery
E ngineering 4113, T ransm ission Lines and  Filters
(o r Engineering 4114, T ransien ts in  L inear Sys­
tem s) ...................................................................................
T o ta l ................................................................................... 18
T E R M  8 * Physics 214, A tom ic, N uclear, and  E lectronic
Physics ................................................................................  3
Engineering  4226, E lectrical M achinery  L aboratory
Psychology 101, In tro d u ctio n  to Psychology .......... 3
E ngineering  4114, T ransien ts in L in ear Systems
(o r Engineering  4113, E lectric  N etw orks) ..........
T echnica l G roup Courses ..............................................  6
T o t a l ..................................................................................... 19
♦Students choosing G roup  IV  should replace Physics 214 w ith three  
o th er cred it hours in physics o r E .E . courses approved by the Class 
Adviser.
T E R M  9 Engineering 4021, E ngineering R eports   3 3 0
Engineering  4041, N onresident L ectures ................. 0 1 0
Engineering  4091, P ro ject ..............................................  3
T echnica l G roup Courses ................................................  18, 7 or 6
Electives (see page oo) ...................................................  f 5 > 8 o r7
T o ta l ................................................................................... 19
T E R M  10 E ngineering 4042, N onresident L ectures   1 1 0
Engineering  4092, P ro ject ..............................................  3
Elective in  E .E ......................................................................  3
T echnica l G roup Courses ..............................................  | 0  o r 3
Electives ( see page oo) .................................................... f H  o r 8
T o ta l ................................................................................... 18
fH o u rs  depending on technical group  selected by student.
G ran d  to ta l fo r 10 t e r m s  180 hours
& (n o t including m ilitary  science and  tactics and physical tra in ing )
3 3 0
3 0
3 2 3
0 3
4 2 3
3 3 0
3 0
2 3
4 2 6
2 2 0
3 2 3
3 3 0
(3) 2 3
3 0
4 2 3
3 0
3 2 3
(3) 3 0
G R O U P I PO W ER  G E N E R A T IO N  AND U T IL IZ A T IO N
CREDIT LEC. LAB. 
HOURS REC. COMP.
HOURS HOURS
T E R M  8 Engineering  4321, M achine T heory  ............................  3 3 0
E ngineering  4361, Pow er Systems   3 2 3
T o ta l ................................................................................... 6
T E R M  9 Engineering 4326, Pow er L a b o r a to r y .......................... 3 1 3
E ngineering  4341, M oto r C o n t r o l   2 2 0
E ngineering 4362, T ransm ission of E lectrical Energy 3 2 3
T o ta l ................................................................................... 8
G R O U P  I I  IN D U S T R IA L  E L E C T R O N IC S AND C O N T R O L
T E R M  8 E ngineering 4411, E lectronic C on tro l E q u ipm en t 3 2 3
E ngineering  4711, Servom echanism s I    3 2 3
T o ta l ...................................................................................  6
T E R M  9 Engineering  4341, M oto r C on tro l   2 2 0
E ngineering 4421, E lectronic Pow er C onverters . . . 3 2 3
Engineering  4712, Servom echanism s I I   3 2 3
T o ta l ................................................................................... 8
G R O U P  I I I  R A D IO  AND C O M M U N IC A T IO N
T E R M  8 Engineering  4511, R ad io  an d  C om m unication
T heory    3 2 3
Engineering  4512, R ad io  and  C om m unication  
T heory    3 2 3
T o ta l ................................................................................... 6
T E R M  9 Engineering 4128, E lectronic E qu ipm en t Shop . 1 0 3
Engineering  4516, R ad io  an d  C om m unication  L ab ­
oratory    3 1 3
Engineering  4517, R ad io  and  C om m unication  L ab­
o rato ry    3 1 3
T o ta l ................................................................................... 7
G R O U P  IV  PHYSICS
T E R M  8 Physics 225, E lectricity  and  M a g n e tis m   3 3 0
Electives in ......E .E ..................................................................  6
CREDIT LEC. LAB. 
HOURS REC. COMP.
HOURS HOURS
T E R M  9 Physics 210, A dvanced Physics L ab o ra to ry .............  3 1 6
Physics 243, A tom ic and  M olecu lar Physics  3 3 0
T o ta l ...............................................................    6
T E R M  10 Physics 254, E lectronic P roperties of Solids and
L iquids ................................................................................ 3 2 3
T o ta l ................................................................................... 3
O P T IO N  ELEC T IV E S
T he options in power generation and utilization, industrial electronics 
and control, and radio and communication include three credit hours of 
option electives in the tenth term. These are elective credit hours re­
stricted to courses given within the field of the chosen option. T he physics 
option requires tha t nine of the elective credit hours be in upperclass 
courses given in the School of Electrical Engineering.
Courses suitable for these purposes are described on pages 96-108.
W AR SER V IC E E X PE R IE N C E  AND CO U RSES
Provision is m ade for veterans to obtain toward the baccalaureate 
degree some credit for w ar service experience or courses. T he student 
should consult with his Class Advisex.
School of Chemical and 
Metallurgical Engineering
E Q U IP M E N T
T he specialized training in chemical and metallurgical engineering 
is given in Olin Hall of Chemical Engineering, and in the laboratories 
for foundry practice and m etal working. T he courses in chemistry are 
given in Baker Laboratory of Chemistry.
O lin H all of Chemical Engineering was provided through the gen­
erosity of Franklin W. Olin as a memorial to his son Franklin W. Olin, 
Jr. This m odern and well-equipped building, w ith about 105,000 square 
feet of available floor space, provides lecture-room, recitation-room, and 
laboratory facilities for the instruction in chemical and m etallurgical en­
gineering. T he unit operations laboratory, w hich is about one hundred 
feet long and fifty feet wide, extends through three floors, and houses 
semi-plant scale equipm ent for both instruction and research. I t  is 
served by a traveling crane and by its own shops and analytical labora­
tory. A considerable p art of the building is subdivided into unit labora­
tories for advanced and graduate students.
O U T L IN E  O F T H E  IN S T R U C T IO N
T he purpose of the instruction in this School is to provide a broad 
foundation of training in the fundam ental subjects of mathem atics, 
chemistry, and physics and in the essential principles and methods of 
engineering, and professional training in the specific fields of chemical 
and metallurgical engineering. In  the required curriculum  a certain 
am ount of work in cultural subjects is included. By providing elective 
work in the later years, the curriculum  makes it possible for the student 
to take additional courses either in subjects outside the field of his m ajor 
interest or in special and advanced technical subjects w ithin th a t field.
T he first four terms provide thorough training in chemistry, m athe­
matics, and physics and the other basic subjects on which the specific 
professional training is based. T he later terms include more strictly tech­
nical and more advanced courses in engineering and in chemistry and the 
fundam ental courses in the specific fields of chemical and metallurgical 
engineering. T he last two terms include the m ore advanced work in
engineering and in the specialized fields. (For an outline of the course of 
study see below.)
SC H O LA STIC  R E Q U IR E M E N T S
A student in the School of Chemical and M etallurgical Engineering 
who does not receive a passing grade in every course for which he is 
registered, or who fails in any term  or summer session to m aintain an 
average grade of 75 per cent, may be dropped or placed on probation.
If  in the opinion of the Faculty of the School concerned, a student’s 
general record is unsatisfactory, the student may be refused permission 
to continue his course even though he has m et the m inimum require­
ments in respect to the num ber of hours of work passed and the grades 
in those hours. Students who fall behind in their work may be warned, 
pu t on probation, or dropped, either from an individual course, or 
from the University, a t any time during the term.
EM PL O Y M E N T  A FT E R  G R A D U A T IO N
Graduates in chemical engineering find employment in the design, 
development, operation, and adm inistration of chemical engineering 
plants. There is also some dem and for men w ith chemical engineering 
training for technical sales work in the chemical industries and for 
editorial work on technical publications. Some graduates in chemical 
engineering continue their specialized training as graduate students in 
chemistry or chemical engineering to prepare for positions as research 
chemists or research engineers.
G raduates in metallurgical engineering are employed in the various 
industries engaged in the winning and refining of metals, in the foundry 
industry, and in industries in which the heat treatm ent, welding, and 
forming of metals are im portant.
CURRICULUM (B.Ch.E.)
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  1 C hem istry 111, In tro d u cto ry  In o rgan ic  C hem istry 3 3 0
C hem istry 115, Ino rgan ic  C hem istry L abora tory  . 3  1  5
Physics 115, M echanics ................................................... 3 3 2 ‘A
M athem atics 161, Analytic G eom etry and  C alculus 3 3 0
English 111, In tro d u cto ry  C o u r s e ................................ 3 3 0
E ngineering  3114, D raw ing and  D escriptive Ge­
om etry ................................................................................  2 1 2'A
T E R M  2 C hem istry 112, In tro d u cto ry  In o rgan ic  C hem istry 2 2 0
C hem istry 212, Q ualita tive  A n a ly s is ........................... 5 3 6
Physics 116, W ave M otion, Sound, and  H e a t . . .  3 3 2 V4
M athem atics 162, A nalytic G eom etry and  C alculus 3 3 0
English 112, In tro d u cto ry  Course ................................ 3 3 0
E ngineering  3115, D raw ing  an d  D escriptive Ge­
om etry  ................................................................................  2 1 2 Vi
T o ta l ................................................................................... 18
In  add ition  to taking the above courses, all freshm en m ust satisfy the U n iv er­
sity’s requirem ents in  physical train ing  and  m ilitary  science and  tactics.
T E R M  3 M athem atics 163, A nalytic G eom etry and  C alculus 3 3 0
C hem istry 307, In tro d u cto ry  O rgan ic  C hem istry . 3  3 0
C hem istry 311, O rganic  C hem istry L abora to ry  . . .  3 0 7
C hem istry 220, In tro d u cto ry  Q u an tita tiv e  Analysis 3 3 0
C hem istry 222, Q u an tita tiv e  Analysis L abora to ry  . 3  0 7
Physics 117, E lectricity  and M a g n e tis m ................... 3 2 2 Vi
T o ta l ................................................................................... 18
T E R M  4 Engineering  1156, A pplied M athem atics ..................  3 3 0
C hem istry 308, In tro d u cto ry  O rganic  C hem istry 3 3 0
C hem istry 312, O rganic  C hem istry L abora tory  . . .  3 0 7
E ngineering 5501, Chem . Eng. Stoichiom etry . . . .  2 2 0
E ngineering  1151, M echanics ........................................  3 3 0
Physics 118, Physical E lectronics an d  O p t i c s   3 2 2 Vi
Public Speaking 101 ..........................................................  3 3 0
or
Psychology 101, Psychology for Engineering  S tu ­
dents ....................................................................................  (3 ) (3 ) (0 )
T o ta l ................................................................................... 20
In  add ition  to  taking the above courses, all sophom ores m ust satisfy the U n iver­
sity’s requirem ents in  physical tra in ing  and  m ilitary  science and  tactics.
T E R M  5 C hem istry 403, In tro d u cto ry  Physical C hem istry . 3  3 0
C hem istry 411, Physical C hem istry L abora tory  . . .  3 1 5
Engineering 1152, M echanics ....................................... 3 3 0
Engineering  5203, Chem . Eng. T e c h n o lo g y   2 2 0
Engineering  1255, M aterials of C onstruction  . . . .  3 3 0
E ngineering 5851, C hem ical M ic ro s c o p y   3 1 5
o r
C hem istry 240, Special M ethods of C hem ical A nal­
ysis .........................................................................................  (3 )  (1 ) (5 )
Engineering  3535, H e a t P o w e r .......................................  3 3 0
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  6 C hem istry 404, In tro d u cto ry  Physical C hem istry 3 3 0
C hem istry 412, Physical C hem istry L abora tory  . . .  3 1 5
E ngineering  1153, S treng th  of M aterials .................... 3 3 0
E ngineering  5204, C hem . Eng. T e c h n o lo g y   2 2 0
E ngineering  1256, M aterials of C onstruction  . . . .  3 3 0
C hem istry 240, Special M ethods of C hem ical A nal­
ysis .......................................................................................  3 1 5
or
Engineering 5851, C hem ical M ic ro sc o p y .....................  (3 ) (1 )  (5 )
E ngineering 3536, H ea t P o w e r ...................  3 3 0
T o ta l ....................................................................................  20
T E R M  7 Engineering  5303, U n it O perations of C hem ical
Engineering  .........................................................................  3 3 0
Engineering  5353, U n it O perations L aborato ry  . . .  3 2 3
H istory  165, Science in  W estern C iv il iz a t io n   3 3 0
E ngineering 1233, M aterials T esting  L abora to ry  . 3  1 2!4
E ngineering  5102, C hem ical Engineering  T herm o­
dynam ics ..............................................................................  3 3 0
Engineering  5711, L ibrary  Use..........................................  1 1 0
E lectives .....................................................................................  3 — —
T o ta l ....................................................................................  19
T E R M  8 E ngineering 5304, U n it  O perations of C hem ical
E ngineering .........................................................................  3 3 0
E ngineering 5354, U n it O perations L abora tory  . . .  3 2 3
H istory  166, Science in  W estern  C iv il iz a t io n   3 3 0
E ngineering 5104, C hem ical E ngineering  T herm o­
dynam ics ..............................................................................  2 2 0
Engineering 4931, E lectrical ............................................  3 2 2 Vi
Electives .....................................................................................  6  — —
T o ta l ....................................................................................  20
T E R M  9 Engineering 4932, E lectrical ............................................  3 2 2Vi
E ngineering  5603, C hem ical E q u ip m e n t ......................  2 2 0
Engineering  5605, C hem ical P lan t D e s ig n .................  2 1 3
Engineering  5503, C hem ical Engineering  C om pu­
tations ...................................................................................  2 2 0
Engineering  5953, Senior P ro ject ..................................  3 0 9
Engineering  3253, Cost A c c o u n t in g .............................. 3 2 3
or
Electives .......................................................    (3 ) -  —
Electives .....................................................................................  3 — -
T E R M  10 E ngineering 4933, E lectrical   3 2 214
E ngineering 5504, C hem ical Engineering  C om pu­
tations   2 2 0
Engineering  5604, C hem ical E q u ip m e n t   2 2 0
Engineering  5606, C hem ical P lan t D e s ig n   2 1 3
E ngineering 5954, Senior P ro ject   3 0 9
Engineering  5701, P lan t I n s p e c t io n s   1 — —
Electives   3 — —
or
E ngineering  3253, C ost A c c o u n t in g ........................... (3 )  (2 )  (3 )
E lectives   3 -  -
T o ta l ................................................................................... 19
Elective courses m ay be taken  in any college of the  U niversity . T h e  selection 
m ust be approved by the stu d en t’s Adviser.
M E T A L L U R G I C A L  E N G I N E E R I N G
C U R R I C U L U M  ( B .M e t .E .)
T E R M  1 C hem istry 111, In tro d u cto ry  In o rgan ic  C hem istry 3 3 0
C hem istry 115, Inorgan ic  C hem istry L abora to ry  . 3  1 5
G eneral Physics 115, M echanics   3 3 214
M athem atics 161, A nalytic G eom etry and  C alculus 3 3 0
English 111, In tro d u cto ry  C o u r s e   3 3 0
E ngineering 3114, D raw ing an d  D escriptive Ge­
om etry   2 1 2 V4
E ngineering 3403, F undam enta ls of M achine Tools 1 0 214
T o ta l ................................................................................... 18
T E R M  2 C hem istry 112, In tro d u cto ry  In o rgan ic  C hem istry 2 2 0
C hem istry 212, Q ualita tive  Analysis   5 3 6
G eneral Physics 116, W ave M otion, Sound, and
H e a t   3 3 214
M athem atics 162, A nalytic G eom etry and  C alculus 3 3 0
English 112, In tro d u cto ry  C o u r s e   3 3 0
Engineering  3115, D raw ing an d  D escriptive G e­
om etry    2 1 2!4
T o ta l .......................................................................................18
In  add ition  to tak ing  the above courses, all freshm en m ust satisfy the  U n iv er­
sity’s requirem ents in  physical tra in ing  an d  m ilitary  science and  tactics.
T E R M  3 C hem istry 301, Engineering  C hem istry (O rg an ic ) 2 2 0
G eneral Physics 117, E lectricity  and  M agnetism  3 2 214
M athem atics 163, Analytic G eom etry and  C alculus 3 3 0
Econom ics 107, In tro d u ctio n  to E c o n o m ic s   3 3 0
Public Speaking 101   3 3 0
Geol. 712, M etallu rg ical R aw  M a te r ia l s   3 3 0
E ngineering 6111, In tro d u cto ry  M e ta l lu r g y   2 1 2
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  4 C hem istry 220, In tro d u cto ry  Q u an tita tiv e  Analysis 3 3 0
C hem istry 222, Q u an tita tiv e  Analysis L abora to ry  . 3  0 7
G eneral Physics 118, Physical E lectronics and  O ptics 3 2 214
Engineering  1156, A pplied  M athem atics   3 3 0
E ngineering  1151, M e c h a n ic s   3 3 0
Engineering  3235, In d u stria l O rganization  and 
M anagem ent   3 3 0
T o ta l ................................................................................... 18
In  add ition  to taking the  above courses, all sophom ores m ust satisfy the U n i­
versity’s requirem ents in  physical tra in ing  and  m ilitary  science and tactics.
T E R M  5 C hem istry 403, In tro d u cto ry  Physical C hem istry . 3  3 0
C hem istry 411, Physical C hem istry L aboratory  . . .  3 1 5
E ngineering 1152, M echanics   3 3 0
Engineering 1255, M aterials of C o n s tru c tio n   3 3 0
Engineering  5851, C hem ical M ic ro sc o p y   3 1 5
Psychology 101, Psychology fo r E ngineering  S tu­
dents   3 3 0
T o ta l ................................................................................... 18
T E R M  6 C hem istry 404, In tro d u cto ry  Physical C hem istry . . 3 3 0
C hem istry 412, Physical C hem istry L abora to ry  . . .  3 1 5
Engineering  1153, S treng th  of M a te r i a l s   3 3 0
E ngineering  1233, Engineering  M aterials L abora­
tory   3 1 2 V4
E ngineering  1256, M aterials of C o n s tru c tio n   3 3 0
E ngineering  6501, M etallu rg ical C alculations . . . .  2 2 0
E ngineering  6811, In tro d u cto ry  M etallography  . . .  3 1 5
T o ta l ................................................................................... 20
T E R M  7 E ngineering  5103, C hem ical Engineering T herm o­
dynam ics .............................  3 3 0
H istory  165, Science in  W estern  C iv il iz a t io n   3 3 0
Engineering 5711, L ibrary  U se and  P a t e n t s   1 1 0
Engineering 6311, Physical M etallu rgy    3 3 0
Engineering 6351, Physical M etallu rgy  L aboratory  3 1 5
Engineering 6253, U n it Processses in  M etallu rgy  . 3  1 2 'A
Engineering  6203, Sm elting an d  R efining   3 3 0
T E R M  8 E ngineering 5104, C hem ical Engineering T herm o­
dynam ics ...........................................................................  2 2 0
H istory  166, Science in  W estern  C iv il iz a t io n   3 3 0
E ngineering  6114, M etallu rgy  of C asting , W orking,
and  W elding   3 2 2
E ngineering 6254, U n it Processes in  M etallu rgy  2 1 214
E ngineering 6204, Sm elting and  R e f in in g   3 3 0
Engineering  4931, E lectrical E n g in e e r in g .................  3 2 214
Electives ................................................................................... 4  — -
T o ta l ................................................................................... 20
T E R M  9 E ngineering  3255, E lem ents of In d u stria l A ccount­
ing .......................................................................................  3 1 5
E ngineering 4932, E lectrical E ngineering    3 2 214
E ngineering 5745, C ontro l of Engineering Processes 3 3 0
E ngineering 6953, Senior P r o j e c t   3 0  714
Electives ................................................................................... 5 — —
Electives (N ontechnica l) ................................................. 3 -  —
T o ta l ...................................................................................  20
T E R M  10 Engineering 4933, E lectrical E n g in e e r in g .................  3 2 214
E ngineering  6602, M etallu rg ical D e s ig n   3 3 0
E ngineering  6701, P lan t In s p e c t io n s   1 0 0
Engineering  6954, Senior P ro ject   3 0 714
Electives ................................................................................... 9 — -
T o ta l ..................................................................................... 19
Elective courses may be taken in any college of the University. The selection 
must be approved by the student’s Adviser.
O P T IO N S  IN  C H E M IC A L  AND M E T A L L U R G IC A L  
EN G IN E E R IN G
A student in Chemical Engineering or in M etallurgical Engineering 
may select his elective courses in any one of several optional fields to 
provide somewhat more extensive training than  is afforded by the re­
quired courses in the curriculum. T he student may also, if he so desires, 
arrange his elective work to provide a cultural background broader than  
th a t given by the required courses. T he selection of electives m ust be 
approved by the Class Adviser.
The Graduate School of 
Aeronautical Engineering
T he prim ary objective of this School is the training of selected engi­
neering and science graduates in the scientific aspects of aeronautics. 
This training is intended especially to prepare the students to carry out 
intensive research and development engineering in the aeronautical and 
related industries and in aeronautical scientific institutions.
To this end, students are adm itted to this School who have demon­
strated, in their undergraduate careers, m ore-than-average abilities in 
analytical subjects, and who have shown adequate promise of carrying 
on graduate study successfully.
In  the aeronautical engineering program , considerable emphasis is 
placed upon original research, both theoretical and experimental. 
Through the academic year, close contact is m aintained between the 
G raduate School at the University and the Cornell Aeronautical L abora­
tory in Buffalo, New York. In  addition, certain periods of employment a t 
the Laboratory are offered to aeronautical engineering students— usually 
during their summer vacations. Students are urged to  take advantage of 
such employment, if it is available. I t  is also possible th a t certain experi­
m ental equipm ent of the Laboratory will occasionally be available to 
graduate students in connection with their original research.
T he G raduate School of Aeronautical Engineering is equipped with 
a  fluid-mechanics laboratory on the campus in Ithaca  for fundam ental 
scientific research in fluid mechanics and aerodynamics.
A D M ISSIO N
Application for admission to the G raduate School of Aeronautical 
Engineering as a candidate for the degree M.Aero.E. should be made 
directly to the D irector of the G raduate School of Aeronautical Engi­
neering, College of Engineering, Cornell University. A special applica­
tion blank for this purpose can be obtained from the office of the 
Director. I t  should be sent directly to the D irector of the G raduate 
School of Aeronautical Engineering.
Students who desire to work for the degree Ph.D. w ith aeronautical
engineering as their m ajor subject m ust be adm itted to the G raduate 
School of the University in the usual m anner. They should make appli­
cation to the Dean of the G raduate School, using the application blank 
for admission to the G raduate School.
T he degree M.Aero.E. is aw arded under the jurisdiction of the College 
of Engineering, and candidates for this degree are not necessarily adm it­
ted to the G raduate School of the University. T he degree is awarded 
upon satisfactory completion of a required curriculum  of studies and an 
acceptable thesis. Candidates for this degree do not have Special Com ­
mittees and do not select a m inor subject.
C U R R IC U L U M
T he aeronautical engineering curriculum  is planned to accomplish the 
broad objectives stated above. Courses of study are provided leading to 
the degree M aster of A eronautical Engineering and to the degree Doctor 
of Philosophy w ith aeronautical engineering as the m ajor subject.
A. Course of S tudy Leading to the Degree M.Aero.E.
T he curriculum  requirem ent for the degree M .Aero.E. consists in the 
successful passing of a series of courses, outlined below, or examinations in 
these subjects. A lthough the list of required subjects is such as to  occupy 
ordinarily three or four terms of graduate study, the residence require­
ment has been set at one year (two term s), so th a t students who enter the 
School with exceptional preparation, or are able otherwise to pass the 
required examinations, may be able to qualify for the degree in one year.
W hen the student desires to satisfy a requirem ent by examination 
(rather than by passing a course), he should request the Faculty of the 
School to schedule such an examination.
I t is suggested tha t the recommended program  of courses outlined 
below be supplemented by additional aeronautical engineering courses 
and electives, so as to result in a balanced program  of approxim ately 
sixteen credit hours a term.
This program  of aeronautical engineering studies is not only appli­
cable to m uch of the standard engineering work in the aeronautical 
industry, bu t beyond th a t the course is p lanned to increase the stu­
dent’s facility in the use of the basic sciences in aeronautical engineering 
and to stimulate growth in the perform ance of independent research and 
development work. Because the progress in this field is so extremely rapid, 
it is an essential objective of this program  to go beyond the study of 
present-day practices and techniques and to  prepare the student in the 
fundam ental background and analytical methods th a t can be adapted to 
future development.
R e q u ir e d  S u b j e c t s  f o r  M .A e r o .E .
CREDIT
HOURS
M athem atics 611 and  612, H igher C alculus for Engineers and  P h y s ic is ts   6
or
Engineering  1170 and  1171, A dvanced M echanics .....................................................  6
E ngineering 7101, M echanics of A irplanes ......................................................................  4
Engineering  7102, M echanics of A irplanes ......................................................................  4
or
E ngineering 7203, Aerodynam ics of Pow er P lants ........................................................  3
or
E ngineering 4991, E lectronic Engineering  ....................................................................... 3
Engineering  7204, G asdynam ics ............................................................................................  4
E ngineering 7301, T heore tical A erodynam ics I ............................................................. 3
E ngineering 7401 and 7402, A irplane S tructures ..........................................................  6
Engineering 7403 and  7404, A irplane D e s ig n .................................................................. 2
E lectives chosen from  List A b e lo w .....................................................................................  12
E l e c t i v e s : L i s t  A
Engineering  7205, K inetic  T h e o r y .......................................................................................  2
E ngineering 7302, T heore tical Aerodynam ics I I  (W ing T heory) ........................... 3
E ngineering 7303, T heore tical Aerodynam ics I I I  (Com pressible F luids) .......... 3
E ngineering 7304, T heore tical Aerodynam ics IV  (Viscous F lu ids) ........................  3
E ngineering 7305, Aerodynam ics of Com pressible V iscous F luids ..........................  2
Engineering 7405, A ero-Elastic Problem s .............................  3
E ngineering 7406, Special M ethods of S tru c tu ra l A n a ly s is .......................................  2
Engineering 1162, M echanics of V ib r a t i o n ................................................   3
or
E ngineering 1170, 1171, A dvanced M e c h a n ic s ............................................................... 3 ,3
E ngineering 1163, 1164, A pplied  E la s t ic i ty ......................................................................3, 3
E ngineering 1167, T heory  of P lates an d  S h e l l s ...............................................................  3
E ngineering 1168, Analogies in  B oundary  V alue P ro b lem s.......................................  2
Engineering 1165, T heory  of E lastic  S tab ility .................................................................. 3
Engineering  1181, C u rren t L ite ra tu re  in  A pplied  M echanics ................................ 3
Engineering  1261, Plastic B ehavior of Solids ...............................................................  3
M athem atics 621, 2, M athem atica l M ethods in Physics .......................................... 5 ,5
M athem atics 641, 2, P artia l D ifferen tia l E quations .......................................................3 ,3
Physics 242, A nalytical M echanics ....................................................................................  3
Physics 243, A tom ic and  M olecular Physics ..................................................................  3
Physics 475, T heore tical M echanics .................................................................................. 3
Physics 090, Special L abora to ry  W ork ............................................................ (a rran g ed )
B. Courses Leading to the Degree Ph.D.
S tu d e n ts  w ill b e  a d m i t te d  to  c a n d id a c y  f o r  th e  d e g re e  P h .D .  a s  se t 
f o r th  in  th e  c u r r e n t  Announcement of the Graduate School. G e n e r a l  
r e q u ir e m e n ts  su c h  a s  re s id e n c e ,  m a j o r  a n d  m in o r  s u b je c ts ,  r e q u ir e m e n ts  
in  fo re ig n  la n g u a g e s ,  q u a li fy in g  e x a m in a t io n s ,  a n d  th e s is  a r e  a lso  e x ­
p la in e d  th e re .  E a c h  c a n d id a t e  is r e q u ir e d  to  c o m p le te  a  s c h e d u le  o f 
c o u rse s  a c c e p ta b le  to  h is  S p e c ia l  C o m m it te e ,  a s  e x p la in e d  in  th e  
Announcement.
PR E PA R A T IO N  FO R  G R A D U A TE STU D Y
T he G raduate School of A eronautical Engineering will adm it students 
holding baccalaureate degrees in any branch of engineering, physics, or 
mathematics, provided tha t their undergraduate scholastic records are 
such as to indicate ability to handle graduate study. T he courses of study 
in engineering physics and in mechanical engineering (O ption A) are 
especially recommended to students who expect to enter this School after 
graduation.
I t  will be possible for Cornell students in the five-year undergraduate 
programs to complete the requirements for the degree M .Aero.E. in one 
year of graduate study instead of the norm al two years, if they complete a 
sufficient num ber of the required graduate courses as electives in their 
undergraduate programs. T he following courses are recom m ended for 
this purpose:
Engineering 7101, 7102 M echanics of Airplanes 
Engineering 7203 Aerodynamics of Power Plants
M athem atics 611, 612 H igher Calculus for Engineers and Physicists 
or
M athem atics 621, 622 M athem atical M ethods in Physics 
Engineering 7204 Gasdynamics
Engineering 7401, 7402 Airplane Structures 
Engineering 7403, 7404 Airplane Design 
Engineering 1170, 1171 Advanced M echanics 
Engineering 1162 M echanics of V ibration
Engineering 1165 Theory of Elastic Stability
Physics 242 Analytical M echanics
T o be adm itted to any of the graduate courses listed above, an under­
graduate student must
(1) be a regularly enrolled student in a t least the seventh term  of one 
of the engineering, physics, or m athem atics curricula a t Cornell U niver­
sity,
(2) show promise, by his previous scholastic record or otherwise, of 
ability satisfactorily to pursue advanced study and  research, and
(3) have his admission to the courses recommended by the D irector of 
the G raduate School of Aeronautical Engineering (or the chairm an of 
the departm ent concerned) and approved by the D ean of the College of 
Engineering.
I t  is further recommended tha t all students who expect to enter the 
G raduate School of Aeronautical Engineering include in their programs 
the following courses, or their equivalents:
M athem atics 201 Differential Equations
Engineering 1111 Engineering M echanics
Engineering 1155 Interm ediate M echanics
Engineering 1151, 1152, 1153 M echanics and Strength of M aterials
Engineering 3530 Thermodynamics
Department of Engineering Physics
O B JE C T IV E
T he D epartm ent of Engineering Physics is a new departm ent consti­
tuted so as to provide a type of education and training which will effec­
tively bridge the gap between th a t of the basic sciences and tha t of con­
ventional engineering practice. T he general aim  is to prepare students 
for a prospective career in technical research and advanced engineering 
development. As a result of the expanding technological activities in the 
country, the industrial research laboratories and engineering development 
laboratories are in urgent need of graduates w ith the vigorous and exact­
ing course of study which the curriculum  of this departm ent provides.
FA C U LTY
T he administrative arrangem ent of the D epartm ent is such tha t the 
Faculty of the D epartm ent includes members of the science departm ents 
of the College of Arts and Sciences and members of the several schools 
of engineering in the College of Engineering who are particularly in ter­
ested in the objectives of the D epartm ent.
LA BO RA TO RY  F A C IL IT IE S
T he D epartm ent of Engineering Physics has a fully equipped labora­
tory of electron microscopy, including two large research type electron 
microscopes and equipm ent for both research on the instrum ent itself 
and on applications to problems in physics, chemistry, biology, and engi­
neering materials. Facilities are also available for study in applied elec­
tron optics.
T he D epartm ent also m aintains a laboratory with m uch special equip­
m ent for the study of the elastic properties of single m etal crystals, of 
elastometers, plastics, and similar materials, and of other phenom ena 
related to the physics of the solid state.
In  addition, students carrying out their project study have access to 
the other laboratories of the College of Engineering and to those of the 
College of Arts and Sciences as may be desirable.
C U R R IC U L U M
T he curriculum  leading to the degree of Bachelor of Engineering 
Physics covers intensive study over a  five-year period. T he course of study
is designed to combine the broad, basic, scientific and analytical training 
of the physicist w ith the knowledge of the properties of m aterials and 
the technological principles of the engineer. T he subject m atter falls into 
three m ain categories: fundam ental science, namely, m athem atics, phys­
ics, and chemistry; the properties and treatm ent of m aterial; and engi­
neering practice.
For training in research, the student term inates the course by carrying 
out a semi-research project in a special field of his own choice, under 
the direction of a Faculty m em ber who is an authority  in the selected 
field. T here are a great variety of these special fields in physics and 
engineering. They include topics in electron physics, atomic physics, phys­
ical optics, electron optics and applications including electron microscopy, 
X-rays and crystal structure, spectroscopy, nuclear physics, engineering 
electronics, communications, electrical machinery, u ltra  high-frequency 
generation and propagation, circuit analysis, elasticity and stress analyses, 
properties of materials, engineering mechanics, aerodynamics, physical 
metallurgy, etc.
E L E C T IV E  C O U R SES
Considerable flexibility in the technical courses is provided in the last 
few terms of the curriculum  to allow the student to advance in some 
technical fields beyond the level provided by the required courses as his 
interest in such fields develops. To perm it this, a t least eighteen hours are 
provided to cover the semi-research project and the technical electives 
which may be selected, w ith the permission of the student’s Adviser, from  
the following subjects: physics, mathem atics, chemistry, physical m etal­
lurgy, advanced mechanics and elasticity, fluid mechanics, aerodynamics, 
heat power, communications, industrial electronics, servomechanism the­
ory, ultra-high frequency. T he choice will depend largely on the student’s 
particular ability or interest.
T he curriculum  provides for a  m inim um  of th irty  hours of liberal 
courses. O f these, there are twelve hours required and eighteen hours to 
be elected. These electives may be chosen from  the following subjects: 
astronomy, biology, botany, economics, English, government, history, in ­
dustrial and labor relations, literature, landscape architecture, music 
appreciation, philosophy, psychology, sociology, speech. Students who 
pass the proficiency examination of the D epartm ent of M odern L an­
guages may substitute six hours of liberal electives in place of the lan­
guages requirement.
In addition, a maximum of nine hours of free electives are provided 
which may be chosen from any courses in the University which are open 
to the student, except, however, tha t not more than  six credit hours 
toward the baccalaureate degree will be allowed in advanced m ilitary 
science and tactics or in naval science.
CLASS ADVISERS
M embers of each entering class in the engineering physics curriculum  
are assigned to an Adviser who will counsel and supervise each student 
in m atters connected with choice of curriculum, registration, scholarship, 
and other m atters of im portance encountered during the student’s entire 
college career. The personal relationship between the Adviser and the 
student and the Adviser’s intim ate knowledge of the student’s academic 
perform ance can be of great help to the student in obtaining the best 
results from his university training.
SC H O LA STIC  R E Q U IR E M E N T S
A student enrolled in the engineering physics curriculum  is expected 
to m aintain the following m inim um  academic scholastic requirements:
(1) receive a passing grade in every course for which he is registered,
(2) m aintain each term  a weighted average of a t least 75% ,
(3) exhibit natural aptitude and competence in the basic subject 
m atter of the curriculum.
A student failing to satisfy these requirements may be pu t on probation, 
or refused permission to continue his studies in the Departm ent.
D E PA R T M E N T  O F E N G IN E E R IN G  PHYSICS C U R R IC U L U M
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  1 M athem atics 161, A nalytic G eom etry and  C alculus 3 3 0
Physics 115, M echanics   3 3 2!4
C hem istry 105, G eneral C h e m is t r y   3 3 2 'A
English 111, In tro d u cto ry  C o u r s e   3 3 0
E ngineering 3117, D raw ing and  D escriptive Ge­
om etry ...................................................................................  2 0 5
L iberal E lective ....................................................................  3 3 0
T o ta l ................................................................................... 17
T E R M  2 M athem atics 162, A nalytic G eom etry and  C alculus 3 3 0
Physics 116, W ave M otion, Sound, and H e a t. . . . 3 3 214
C hem istry 106, G eneral C h e m is t r y   3 3 2 'A
English 112, In tro d u cto ry  C ourse   3 3 0
E ngineering 3118, D raw ing and  D escriptive G e­
om etry ...........................................................   2 0 5
Engineering  3403, F undam enta ls of M achine Tools 1 0 214
L iberal E lective ..................................................................... 3 3 0
CONTACT HOURS 
CREDIT EEC. LAB. 
HOURS REC. COMP.
T E R M  3 M athem atics 163, A nalytic G eom etry and  C alculus 3 3 0
Physics 117, E lectricity  and  M a g n e tis m ................  3 3 2 Vi
C hem istry 301, In tro d u ctio n  to O rganic  C hem istry 2 2 0
E ngineering 1151, Statics   3 3 0
L anguage (elective) ..........................................................  6 2 6
E ngineering  6110, C asting, W orking, and  W elding
of M etals   2 1 2
T o ta l ................................................................................... 19
T E R M  4 M athem atics 201, E lem entary  D ifferential E q u a­
tions   3 3  o
Physics 118, E lectricity , M agnetism , and L igh t . 3  3 2 Vi
Physical C hem istry   3 3 0
Engineering  1153, M echanics of M a te r ia ls ........... 3 3 0
Physics 208, Physical M echanics and  Properties of
M a tte r    3 3 0
Engineering  4981, E lectric  and  M agnetic  C ircuits 3 2 2 Vi
T o ta l ................................................................................... 18
In  add ition  to  these courses, students m ust satisfy the U niversity’s requirem ents
in  m ilitary  science and tactics and  physical tra in in g  for the  first fo u r term s.
T E R M  5 Physics 225, E lectricity  and M ag n e tism ...............  3 3 0
M athem atics 661, H igher C a lc u lu s .........................  3 3 0
Engineering  8121, T herm odynam ics and  K inetic
T heory    3 3 0
Engineering  4982, A ltern a tin g -C u rren t C ircu its . 3 2 2 A
Engineering  4116, E lectric-C ircu it L a b o ra to ry . . .  3 2 3
Elective, L iberal o r Free .................................................  3
T o ta l ................................................................................... 18
T E R M  6 Physics 242, A nalytical M echanics   3 3 0
M athem atics 612, H igher C alculus   3 3 0
Engineering  8122, Therm odynam ics and  K inetic
T heory    3 3 0
E ngineering 4121, E lectron Tubes and C ircuits 3 2 2 A
E ngineering  4126, E lectronics L a b o r a to r y   2 0 3
E lective, L iberal o r Free ................................................. 3
T o ta l ................................................................................... 17
T E R M  7 Physics 243, A tom ic and  M olecular Physics  3 3 0
M athem atics, 621, M athem atica l M ethods in
Physics   5 5 0
E ngineering  1201, E ngineering M a te r i a l s   3 3 0
•E n g ineering  4932, E lectrical M achinery    3 2 3
Elective ................................................................................... 3
CONTACT HOURS 
CREDIT LEC. LAB. 
HOURS REC. COMP.
T E R M  8 Physics 254, E lectron ic  Properties of Solids and
Liquids   3 3 0
Physics 210, A dvanced L a b o r a to r y .............................  3 1 5
M athem atics 662, M athem atica l M ethods in  Physics 5 5 0
E ngineering 1231, Engineering M aterials L abora­
tory    3 1 V A
Elective ................................................................................... 3
T o ta l ................................................................................... 17
T E R M  9 Physics 210, A dvanced L a b o r a to r y .............................  3 1 5
E ngineering  1202, A dvanced M aterials ...................  3 3 0
E ngineering  8051, P ro ject, and E lectives ............... 9
E lective, L iberal o r Free ................................................. 3 o r 6
T o t a l .....................................................................................  18
T E R M  10 Physics 258, M echanics of C o n tin u u m ...................  3 3 0
E ngineering  8052, P ro ject, and  E le c t iv e s .................  9
E lective, L iberal o r F r e e ...................................................  6 o r 3
T o ta l ................................................................................... 18
*E ngineering 4932 m ay be postponed u n til T erm  9 and  an  elective substitu ted  
in Term 7.
Description of Courses
T h e  c o u r s e s  listed in the preceding curricula are described in the 
following sections of this Announcement. Courses are described 
under the heading of the school or college in which the course is offered. 
Courses in chemistry, English, mathem atics, physics, and certain courses 
in economics are offered by the College of Arts and Sciences. Courses in 
military science and tactics and physical training, under the direct super­
vision of the University as a whole, are listed in a general section.
T he courses designated by four digit numbers are offered by the Col­
lege of Engineering. The first digit represents the school or departm ent. 
Descriptions of courses will be found in the section of this Announcement  
as follows:
1. Engineering Mechanics and M aterials 5. Chemical Engineering
2. Civil Engineering 6. M etallurgical Engineering
3. M echanical Engineering 7. Aeronautical Engineering
4. Electrical Engineering 8. Engineering Physics
General courses of instruction required by some or all of the schools 
within the College of Engineering bu t given in other colleges of the 
University are described on pages 116-124, inclusive.
For courses in other colleges not described here, to be taken as electives, 
see the Announcement of the appropriate college.
Engineering Mechanics 
and Materials
Courses described in this section are given by the D epartm ent of M e­
chanics and the D epartm ent of Engineering M aterials. They constitute a 
m ajor p a rt of the stem of basic engineering science prescribed for all en­
gineering students and are directed tow ard the development of funda­
m ental background for application to all phases of engineering work.
Advanced and graduate courses in these fields are also included in this 
section.
M EC H A N IC S O F E N G IN E E R IN G
Messrs. C A M E R O N , C O N W A Y , C R A N C H , C U Y K E N D A L L , G U N D E R , H O W ­
E LL , P E R K IN S , and STEG .
1134. MECHANICS OF ENGINEERING—STRENGTH OF MATERIALS. 
R equired  of all civil engineering students. C red it three  hours. T hree  recitations a 
week. Elastic curves, safe loads, colum ns, flexure of beam s. Problem s showing the 
application  of engineering design.
1145. APPLIED ENGINEERING MATHEMATICS. C red it three  hours. 
T h ree  recitations a  week. Prerequisites, M athem atics, 163 and  M echanics 1134. 
E lem entary  d ifferential equations and  th e ir applications to engineering problem s 
in  the  civil engineering fields. Analysis of num erical d a ta  and th e ir g raphical rep ­
resentation.
1151. MECHANICS OF ENGINEERING—STATICS. C red it three hours. Pre­
requisites, Physics 115 and paralle l reg istra tion  in  M athem atics 163. T h e  principles 
of statics of particles, chains, and rig id  bodies. E quilibrium , friction, centroids, m o­
m ents and  products of inertia , v irtu a l displacem ents, g raphical m ethods, three 
dim ensional trusses and frames.
1152. MECHANICS OF ENGINEERING—DYNAMICS. C red it three  hours. 
Prerequisites, 1151 and M athem atics 163. T h e  principles of dynam ics of particles 
and rigid bodies. R ectilinear, curvilinear, ro ta tional, and general p lane m otion  of 
rigid bodies. Im pulse-m om entum , work-energy, v irtu a l work.
1153. MECHANICS OF MATERIALS. C red it th ree  hours. Prerequisites, 1151 
and parallel registra tion  in 1152. Stress and stra in , tension, compression, and shear, 
riveted  and w elded jo in ts, e lem entary beam  theory, com bined stresses, colum ns, 
strain  energy, beam s on several supports.
1154. ADVANCED STRENGTH OF MATERIALS. C red it th ree  hours. T hree  
recitations a  week. Prerequisite, Course 1155. S treng th , stiffness and stability  of 
m achine parts , disks, p lates, shells, th ick cylinders, s tra ig h t and  curved beam s; 
p rincipal stresses in  two and three  dim ensions; fatigue and  theories of failure.
1155. APPLIED MECHANICS. C red it three  hours. T h ree  recitations a  week. 
Prerequisites, 1152 and  1153. T h e  form ulation  and  solution of problem s, arising in 
m echanical engineering, w hich involve the  use of elem entary  differential equations, 
and  F ourier series. Em phasis is placed on num erical as well as analy tical m ethods 
of solution.
1156. APPLIED MATHEMATICS. C red it three  hours. T h ree  recitations a  
week. Prerequisite, M athem atics 163. T h e  fo rm ulation  and  solution of problem s in  
chem ical engineering involving o rd inary  and p a rtia l differential equations, g rap h i­
cal and num erical m ethods, and special functions.
1162. MECHANICS OF VIBRATION. E lective for g raduates and qualified 
undergraduates. C red it three  hours. T h ree  recitations a  week. Prerequisite, 1155 or 
equivalent. T he characteristic  phenom ena of m echanical vibrations encountered  in 
engineering and th e ir q u an tita tive  investigation, illu stra ted  by a  g roup  of typical 
v ib rating  systems. R epresen tation  of simple harm onic  m otion ; com bination  of 
several sim ultaneous m otions; sim ple cases of free and  forced vibrations, w ith 
dam ping ; resonance; principles of transm ission and  isolation of v ib ratio n ; systems 
of variable mass and variable elasticity ; systems w ith several degrees of freedom ; 
vibrations of ta u t wires, bars, beam s, rings, m em branes, and p la tes; re la tion  of 
v ib ration  and  noise; self-excited v ib ra tio n ; detection  and  m easuring instrum en ts; 
exam ples of diagnosis and  preventive measures.
1163, 1164. APPLIED ELASTICITY. Elective for g raduates and  qualified 
undergraduates. C ontinu ing  two term s. C red it th ree  hours each  term . Spring  and 
fa ll term s respectively. T h ree  recitations a  week. Prerequisite  fo r 1163, perm ission
of the  in stru c to r fo r 1164, 1163, and  1170 or a  basic know ledge of F o u rie r series. 
G eneral analysis of stress and  stra in , A irey’s stress functions in  cartesian  an d  p o lar 
coordinates, trigonom etric  and  stra in  energy m ethods; torsion of bars of a rb itrary  
section, the  m em brane analogy, the  G riffith-T aylor g raph ical m ethod, effects of 
grooves, torsion of th in  tubes, stress in  thick cylinders an d  disks due to pressure, 
heating , and  ro ta tio n ; beam s on  elastic fo undations; revision of C astig liano’s theo­
rem  and  v irtu a l displacem ents, app lication  to  fram ew orks an d  rings, closed rings 
un d e r hydrosta tic  pressure.
1165. THEORY OF ELASTIC STABILITY. Elective fo r g raduates and  quali­
fied undergraduates. C red it th ree  hours. T h ree  recita tions a  week. M athem atica l 
analysis of the  conditions un d er w hich colum ns, beam s, rings, tubes, th in  p lates, and 
th in  curved shells m ay fail by general o r local buckling. A pplications to  m echani­
cal, civil, naval, and  aeronau tical structures.
1167. THEORY OF PLATES AND SHELLS. C red it th ree  hours. Spring  term . 
T h ree  recita tions a  week. Prerequisite, 1155 o r a  know ledge of e lem entary  differ­
en tia l equations and  perm ission of the  in structo r. H isto rica l in tro d u c tio n ; differen­
tia l equations fo r th e  deflection of a  p la te  in  cartesian  an d  p o la r  coord inates; 
m ethods of solution fo r cases of uniform  an d  nonuniform  thickness; N av ier and  
Levy solutions fo r simply supported  rec tan g u la r p la te , rec tan g u la r p la te  w ith 
clam ped edges; tem pera tu re  stresses; the  m em brane m ethod  of M arcus and  app li­
cations ; stra in  energy of a  b en t and  stre tched  p la te , app lication  to large  deflection 
theory, Foppls m ethods. Sym m etrical deform ation  of cylindrical shells, tem pera tu re  
stresses, pressure vessels; buckling  u n d e r rad ia l pressure an d  end th ru s t;  deform a­
tion  of shells w ithou t bending, conical, ellipsoidal, and  to ro ida l shells.
1168. ANALOGIES IN THE SOLUTION OF BOUNDARY VALUE PROB­
LEMS OF ENGINEERING. C red it two hours. Spring  term . O ne recita tio n , one 
laboratory  a  week. E lem entary  theory of photoelasticity . T h e  m em brane, electrical 
po ten tia l an d  hydrodynam ic analogies; X -ray  d iffraction  and  o th er m ethods of 
stress evaluation.
1170. ADVANCED MECHANICS. C red it th ree  hours. Fall term . T h ree  rec ita ­
tions a  week. Prerequisite, 1155. T h e  fo rm ulation  an d  solution of problem s in 
engineering  m echanics by vector m ethods, L agrange’s equations, generalized coor­
d inates, Fourie r series. Conservative systems.
1171. ADVANCED MECHANICS. C red it three hours. Spring term . T h ree  
recita tions a  week. C o n tinuation  of 1170. N onconservative systems, energy m ethods, 
im pact loads, operationa l m ethods.
1172. SELECTED TOPICS IN ADVANCED MECHANICS. O ffered as re ­
qu ired . C red it as arranged . Special studies in  selected topics.
1175. INTRODUCTION TO NONLINEAR MECHANICS. C red it three  
hours. Spring term . T h ree  recita tions a  week. Prerequisite, a  knowledge of ele­
m entary  ord inary  d ifferentia l equations. A study of th e  m ethods of analysis of the  
nonlinear electrical and  m echanical systems frequen tly  encountered  in  p ractice , 
includ ing  c riteria  fo r stability  an d  a  com parison betw een lin ea r and  nonlinear 
m ethods. Em phasis will be p laced  upon  the  discussion of a  nu m b er of problem s 
ra th e r th an  upon  the  coverage of a  broad  field.
1181. ANALYSIS OF CURRENT LITERATURE IN APPLIED MECHAN­
ICS. O pen  to  g rad u ate  students only. R eg istra tion  by perm ission of in stru c to r 
only. C red it th ree  hours. Fall term . T h ree  recita tions a  week. Special tra in in g  in 
the  critica l analysis and  in te rp re ta tio n  of technical papers cu rren tly  app earin g  in 
the  field of applied  m echanics. E valuation  of assum ptions, procedures, and  con­
clusions of such papers. T h e  p rep ara tio n  of critica l discussions.
1198, 1199. PROJECT. T o ta l c red it 6 hours. W ork of th e  n in th  an d  ten th  term s 
in  th e  form  of p ro jects to  in teg ra te  the  tra in in g  in  m echanical engineering  w hen
such work is done p rincipally  in  the  field of engineering  m echanics. H ours of 
cred it given for each  course will depend  upon  the  am oun t and  qua lity  of the 
work done each term .
EN G IN E E R IN G  M A TER IA LS
Messrs. B U C H B IN D E R , G U N D E R , JE F F R E Y , M A SO N , M O Y N IH A N , SA CK,
SLA TE, S T U A R T , and  W IE G A N D T .
1201. ENGINEERING MATERIALS. C red it th ree  hours. T h ree  lecture  periods 
a  week. Prerequisites, C hem istry 301 an d  402, E ngineering M echanics 1122. A 
lecture  course trea tin g  the  physical and  electrical p roperties of engineering m a­
terials w ith  special em phasis on the  re la tion  of these properties to  the struc tu re  
of the m aterials and  to th e ir form ing, w orking, h e a t trea tm en t, etc.
1202. ADVANCED ENGINEERING MATERIALS. C red it three  hours. Fall 
term . Prim arily  for fifth-year studen ts in  engineering physics; others w ith  consent 
of instructor. Discussion of a  num ber of special topics in  the  field of engineering 
m aterials, such as p lastic  and  rheological p ro p erties ; d ielectric  and  m agnetic  
behav ior; sem iconductors; etc. Em phasis is given to  the  in te rp re ta tio n  of the 
phenom ena in  ligh t of m odern  theories in  physics of solids and  liquids, and  cu rren t 
lite ra tu re  is included  in  the  assignm ents.
1211. MATERIALS OF CONSTRUCTION. R equired  of all civil engineers. 
C red it th ree  hours. T w o recita tions and  one labora to ry  period  a  week. Prerequisite,
1153. A study of the  basic chem ical an d  physical p roperties of various engineering 
m aterials includ ing  cast iron, w rought iron , steel, alum inum , m agnesium , stone, 
brick, tile , and  o th er bu ild ing m aterials. L abora to ry  testing  of these m aterials so 
conducted  as to em phasize bo th  the  techniques of testing  and  the  evaluation  of 
fun d am en ta l m ateria l properties. B ehavior of the  m ate ria l bo th  as an  isolated 
e lem ent and  as a  stru c tu ra l com ponent. T ensile, compressive, torsional, shearing, 
and flexure tests.
1212. MATERIALS OF CONSTRUCTION. R equired  of all civil engineers. 
C red it th ree  hours. O ne  recita tio n  and  two labora to ry  periods a  week. P rerequ i­
sites, 1211. Should be preceded  by or taken  concurren tly  w ith  2715. A con tinua­
tion  of 1211 w ith  special em phasis on tim ber, cem ent, concrete, and  elem ental 
concrete stru c tu ra l m em bers. Em phasis is p laced  up o n  the  laboratory  studies of the 
fun d am en ta l characteristics an d  behavior of th e  m aterials.
1215. MATERIALS SEMINAR. Elective. O pen  to  specially selected seniors or 
g rad u ate  students. O ne to six hours c red it. O ne i-h o u r period  a  c red it hour. Ab­
straction  and  discussion of technical papers an d  publications in  the  m ateria ls field.
1216. STRUCTURE AND PROPERTIES OF MATTER. C red it two hours. 
Fall term . Prim arily  fo r g rad u ate  students in  any b ran ch  of engineering. P rerequi­
site, perm ission of the  instructor.
1217. ADVANCED CONCRETE. Spring term . C red it op tiona l; two hours for 
lectures only o r three hours fo r lectures and  laboratory . Prerequisite, 1212 or 
equivalent. L ectures and  discussions on  such topics as a ir en tra in m en t, pe tro g ra ­
phy, durab ility , chem ical reactions, an d  properties of aggregates.
1221. ENGINEERING MATERIALS. C red it th ree  hours. T h ree  lec tu re  periods 
a week. Prerequisites, Physical C hem istry 402 o r its equivalent. A lectu re  course in 
engineering m aterials dealing w ith  the  m aking, shaping and  trea tin g  of m etals and  
alloys an d  the  effects p roduced  thereby on th e ir physical and  m echanical p ro p er­
ties w hich govern th e ir ad ap tab ility  fo r specific service requirem ents. Following 
the  developm ent of the  general princip les involved, th e ir specific app lication  to 
iron and steel is exam ined and  explained.
1222. ENGINEERING MATERIALS. C red it th ree  hours. T h ree  lectu re  periods 
a week. Prerequisites, 1221 and O rganic  C hem istry 301 or th e ir equivalent. A lec­
tu re  course con tinuing the work of 1221 as app lied  to h igh alloy steels, tool and 
die steels, cast irons, the  nonferrous m etals and alloys. T h e  effects of corrosion and 
tem pera tu re  on the properties of m aterials are discussed. Included  in  the course 
also are the follow ing nonm etallic  m ateria ls : fuels and  th e ir  com bustion, re frac ­
tories, cem enting m aterials and concrete, wood, rubber, plastics, and  lubricants.
1223. ENGINEERING MATERIALS. C red it three  hours. T w o lectures and 
one laboratory  period each week. Prerequisites, O rganic  C hem istry, C hem istry 301, 
and Physical Chem istry, C hem istry 402. A study of the  p roperties of ferrous and 
nonferrous m etals and alloys, and  nonm etallic  m aterials such as cem enting m ate­
rials and concrete, plastics, wood, rubber, therm al and  electrical insulating  m ate ­
rials. Special a tten tion  will be given to electrical and  m agnetic  properties. T he 
laborato ry  will illu stra te  m aterials testing, including m echanical and electrical 
properties of these m aterials.
1231. ENGINEERING MATERIALS LABORATORY-METALS AND AL­
LOYS. C red it three hours. O ne lecture and  one laboratory  period  each week. P re­
requisites, 1221 and 1153. M ay be taken  sim ultaneously w ith  the la tte r  course.
A course dealing w ith m aterials testing and  the p roperties of m etals and  alloys. 
T he following types of tests w ith testing m achines and  stra in  m easurem ent will be 
perform ed: tension, torsion, com pression, bending, im pact, fatigue, hardness and 
ductility . T h e  re la tion  betw een the properties, struc tu re , selection, inspection and 
use of m etals and alloys will be shown by the following experim ents: carbon 
steels, cast irons, h ea t trea tm en t, nonferrous m etals and alloys, m etallography, spec- 
trography, radiography , and  m agnaflux.
1232. ENGINEERING MATERIALS LABORATORY — NONMETALLIC 
MATERIALS. C red it three  hours. O ne  lectu re  and  one laboratory  period each 
week. Prerequisites, 1222 and 1231. A course dealing  w ith  m aterials testing  and 
the properties, com position, selection and  use of the follow ing nonm etallic  m ate ­
rials: oils and  lubricants, fuels (solid, liquid , and  gaseous), plastics, wood, cem ent­
ing m aterials, and concrete.
1233. ENGINEERING MATERIALS LABORATORY—MATERIALS TEST­
ING. C red it three  hours. O ne lecture and  one laboratory  period  each week. P re­
requisites, 1255, 1256, and 1153. M ay also be taken sim ultaneously w ith  the 
la tte r  two courses.
A course dealing w ith m aterials testing and  the de term ina tion  of the properties 
of m aterials and their significance.
L aboratory  work includes the  study of construction , use, and  calib ra tion  of 
testing  m achines; the testing of representative m aterials in tension, torsion, bend­
ing, compression, im pact, fatigue, creep, and h a rd n ess; m agnetic , m icroscopic, and 
rad iographic  inspection; photoelastic  m ethods; testing  of lub rican ts; lubrication  
and bearing  tests.
1251. ENGINEERING MATERIALS RESEARCH. C red it, from  one to three  
hours, depending  upon the hours of actual w ork, forty  hours of w ork being equi­
valent to one cred it hour. Prerequisites, 1231, 1232, o r 1233, o r consent of in struc­
tor.
This course is open to  a  lim ited num ber of seniors and  g rad u ate  students who 
have shown suitable proficiency in the requ ired  courses in m aterials labo ra to ry  or 
who have o th er suitable background to  enable them  to carry  on special problem s 
and investigations under the  supervision of the  staff.
1252. APPLICATIONS OF ENGINEERING MATERIALS. C red it three 
hours. T w o lectures and one recita tion  period  each week. Prerequisite, 1231. T his 
course covers the applications of physical m etallurgy to  problem s in  engineering 
and will deal w ith all processing operations including casting, m echanical working
and h ea t trea tm en t, and  the  subsequent inspection and  use of ferrous and  nonfer­
rous m etals and  alloys. T h e  significance and  contro l of m echanical properties will 
be emphasized.
1253. PHYSICS OF ENGINEERING MATERIALS. C redit, from  one to 
three  hours, depending  upon the hours of actu al work, forty  hours of work being 
equivalent to  one cred it hour. Prerequisites, 1231, 1232, and  1233.
T his course is open to a  lim ited num ber of seniors and  g rad u ate  students who 
have shown suitable proficiency in the required  courses in engineering m aterials 
and physics to enable them , un d er staff supervision, to  carry  on special problem s 
and investigations in  the  field of the  physical p roperties of engineering m aterials 
and the  app lication  of physical m ethods to  p roduction  control.
1255, 1256. MATERIALS OF CONSTRUCTION. Prim arily  for students in  
C hem ical and  M etallu rg ical Engineering. C red it three  hours each term . Tw o term s. 
Lectures. Prerequisites o r paralle l courses, Physical C hem istry 403, 404.
An in troducto ry  p resen tation  of the n a tu re , properties, trea tm en t, and app lica­
tions of the m ore im p o rtan t m etals and  alloys, including extractive and  physical 
m etallurgy and  behavior u n d e r service conditions.
N onm etallic  m aterials, including refractories, cem ent, pro tective  coatings, and 
plastics, are also discussed.
1261. PLASTIC BEHAVIOR OF SOLIDS. Prim arily  for g rad u ate  students. 
U n d erg rad u a tes w ith  the consent of the  instructor. C red it th ree  hours. Fall term . 
Phenom enological classification of p lastic  behav io r; experim ental procedures. 
C onditions for p lastic  flow; stress d istribu tion  and  displacem ents, boundaries be­
tw een p lastically  and elastically stra ined  regions. Physical concepts of p lastic ity ; 
single crystals and dislocations; re laxation  phenom ena; g ra in  boundaries; m obility 
of m olecules in plastics and e lastom eters; phenom ena a t transition  p o in ts ; chem ical 
reactions.
1298, 1299. PROJECT. T o ta l c red it six hours. W ork of the n in th  and ten th  
term s in the  form  of p ro jects to in teg ra te  the tra in ing  in  m echanical engineering 
w hen such w ork is done principally  in  the  field of engineering m aterials. H ours of 
cred it given for each course will depend upon the  am ount and  quality  of the work 
done each term .
Civil Engineering
R equired  courses in  the civil engineering  curricu lum  given outside the  College 
of Engineering.
C hem istry 105, 106, 301, 402 (pp . 117-119)
Econom ics 107. In tro d u ctio n  to Econom ics (p. 120)
Econom ics 203. M oney, C urrency, and  Banking (p. 120)
English 111, 112. In tro d u cto ry  Course (p. 120)
Geology 113. Engineering  Geology (p . 120)
H istory 165, 166. Science in W estern  C ivilization (p. 120)
IL R  293. Survey of Indu stria l and L abor R elations (p . 120)
M athem atics 161, 162, 163. A nalytic G eom etry and  C alculus (p . 121)
D E S C R IP T IV E  G E O M E T R Y  AND D RA W IN G
M r. JE N K IN S  and  others.
2001. DRAWING. C red it th ree  hours. Fall term . A course in  th e  fundam entals 
of the g raph ic  language as used in  engineering. I t  is la id  o u t to include the  care 
and  use of d rafting  instrum ents, freehand  an d  technical sketching, an d  p rin t 
reproduction . T ex t: Engineering Drawing, C a rte r  and  Thom pson.
2002. DRAWING. C red it three  hours. Spring term . P rerequisite, 2001. In s tru c ­
tion  and drill in the fun d am en ta l conception  of descriptive geom etry, dealing  w ith  
the g raph ic  solution of advanced  space problem s, bo th  theo re tical and  p ractical. 
T h is course develops a com plete grasp of the p rincip les of p ro jec tion  an d  gives 
fu rth e r tra in ing  in visualization. P rac tica l civil engineering  problem s such as topo­
g raph ic  m apping , s tru c tu ra l d rafting , and  charts and  graphs are in cluded  in  the  
course.
2004. ADVANCED DRAWING. Elective fo r upperclassm en. C red it one to 
th ree  hours. E ith e r term . Problem s in  concrete, s tru c tu ra l, topograph ical, highway, 
and san itary  d ra ftin g ; engineering  draw ings, rendered  in  color, to  enable the 
s tu d en t to supplem ent o rd inary  draw ings w ith  artistic  represen tations, so portrayed  
as to be readily  intelligible to nontechnical persons.
2005. CARTOGRAPHY. Elective for upperclassm en. C red it th ree  hours. Fall 
term . A study of the  field of cartography , w ith  p a rticu la r  a tten tio n  to  the  p rin ­
ciples of m ap  projections, the  conventions, scales, and  construction  of p lan im etric , 
topographic, and  chorographic m aps from  survey notes an d  d a ta  from  aeria l pho to ­
graphs. T his is a  first course to  com bine pho togram m etry  an d  topograph ic  survey­
ing  in to  a  p ractica l course on m ap  m aking an d  in te rp re ta tio n . Some work w ill be 
done w ith  cartogram s, science m aps, block d iagram s, scale m odels, and  globes.
2006. MAP REPRODUCTION. E lective for upperclassm en. C red it three  hours. 
Spring term . T h e  p rep ara tio n  of m ap  m anuscrip ts and  m odels fo r rep ro d u c tio n  by 
bo th  photograph ic  and  m echanical m ethods of duplica tion . T h e  various m ethods of 
m ap rep roduction  are studied , w ith  sufficient general theory  in co rp o ra ted  to  afford 
an  understand ing  of the principles involved. T h e  selection, evaluation , an d  organ i­
zation  of cartog raph ic  m ateria l from  g round  an d  aerial surveys in to  m ap  editions 
will assure the  p roper p rocedure  to  ad o p t for local circum stances.
SU R V EY IN G  
Messrs. M cN A IR , PE SC E, SPRY , and  others.
2111. ELEMENTARY SURVEYING. R equ ired  of all civil engineering stu- 
ents. C red it two hours. Spring term . T w o recita tio n  o r field periods a  week. Use 
an d  care of steel tape , level, transit, and  p lane  tab le ; no te  keep ing ; fu n d am en ta l 
surveying m eth o d s; m easurem ent of lines, angles, an d  differences of elevation. 
T ex t: Surveying Theory and Practice, T racy.
2112. ADVANCED SURVEYING. R equired  of all civil engineering  students. 
C red it th ree  hours. Fall term . P rerequisite, 2111. T w o recita tions an d  one field o r 
m apping  period  a week. Principles of lan d  surveying; topographic, hydrographic , 
geodetic, m ine, and  city surveys; elem ents of p rac tica l astronom y; m apping . T ex t: 
Surveying Theory and Practice, T racy.
2113. ROUTE AND AERIAL SURVEYING. R equ ired  of all civil engineering 
students. C red it three hours. Spring term . Prerequisite, 2112. O ne rec ita tio n  and 
two field o r com puta tion  periods a  week. P rinciples of rou te  surveying. T heories 
of sim ple, transition , and  vertical curves, and  the  de te rm in a tio n  of volum es of 
earthw ork are com bined w ith  ap p ro p ria te  field problem s. T h e  p a p e r location  of 
a  rou te  is m ade on a  given m ap , an d  th en  the  profile an d  cross-sections serve as a 
basis fo r earthw ork  com putations. E lem entary  p h o to -in te rp re ta tio n  a n d  pho to ­
gram m etry.
2114. SUMMER SURVEY. (T opograph ic , H ydrographic , R oute, and  Geo­
detic  Survey C am p.) R equired  of all civil engineering  students, following the 
sophom ore year. C red it five hours. F ield and  office work six days a  week. A tten d ­
ance for five weeks. D ate  of the beginning of the cam p will be announced  in  the 
spring term . Prerequisite, 2113. P rac tica l experience in  surveying un d er field con­
ditions. An extensive topographic  survey w ith  em phasis on tran s it-s tad ia  and  p lane 
tab le-stad ia  m ethods is m ade, and  the corresponding m ap  is draw n. A hydrographic  
survey of C ayuga Lake is executed, and  m aps are m ade. A com plete rou te  survey 
is m ade includ ing  reconnaissance, pre lim inary  survey, p ap er location , and  staking 
of the final line. All horizontal and  vertical contro l surveys are executed acco rd ­
ing to  p resen t standards, including base-line tap ing , trian g u latio n  w ith  repea ting  
and  d irec tion  type op tical-read ing  theodolites, precise traverse w ith  subtense bar, 
and  precise leveling. A stronom ic observations for azim uth  and  position are m ade 
and  results com puted. E ach studen t takes p a r t  in  all branches of the work.
2115. LEAST SQUARES: ADJUSTMENT OF OBSERVATIONS. Elective 
for upperclassm en and  g rad u ate  students. C red it th ree  hours. Spring  term . T hree 
recita tions a  week. T h e  course is designed fo r students who have experim ental in ­
vestigations in view. T he fundam en ta l principles of least squares w ith  app lica­
tion  to the ad justm en t of typical surveying work, such as leveling and trian g u la ­
tion. A pplications are also m ade to  problem s in physics, astronom y, m echanics, 
etc., w ith  some a tten tio n  to the derivation  of em pirical form ulas. T ex t: Practical 
Least Squares, Leland.
2117. GEODESY AND GEODETIC LABORATORY. Elective for upperclass­
m en and graduates. C red it three  hours. L ectures, read ing , discussions, and  labor­
a tory  w ork th ree  periods a week. Prerequisite, consent of instructor. A course for 
the  consideration  of special problem s in  geodetic w ork: precise leveling; deflec­
tion  of the  p lum b line; figure of the earth , de term ina tion  of g rav ity ; isostasy; 
m agnetic  properties of the earth . Subject to a rrangem en t to m eet the special needs 
of students.
2119. MAP PROJECTIONS. Elective fo r upperclassm en and g rad u ate  students. 
C red it three hours. Fall term . O ne recita tio n  and  two laboratory  periods a week. 
T h e  theory of m ap  projections. C onstruction  of projections. Plane coordinate 
systems.
2120. VERTICAL CONTROL. Elective for upperclassm en an d  graduates. 
C red it th ree  hours. Spring term . Prerequisite, 2113. L ectures, read ing , an d  field 
work. T h e  basic principles of barom etric , trigonom etric, sp irit, an d  electronic 
leveling. D eterm ination  of sea level. A study of hysteresis and  swing corrections in 
precision a ltim e ters; the effect of m eteorological conditions on barom etric  read in g s; 
the relationship  of frequency of readings and horizontal and  vertical locations of 
instrum ents on the com puted elevations, using bo th  the single-base and  two-base 
m ethod of observing. Brief study of new  instrum ents and  m ethods of trigonom etric  
and spirit leveling including the electronic elevation m eter and  ra d a r  altim eter. 
D eterm ina tion  of econom ic relationships of vertical contro l m ethods to  m apping 
scale p a rticu larly  w ith  respect to photogram m etric  m ethods.
2121. ELEMENTS OF PHOTOGRAMMETRY. Elective for upperclassm en 
and  graduates. C red it three hours. Fall term . Prerequisite, 2103. L ectures, reci­
ta tion , and laboratory  work. A study of bo th  principles and practice  of terrestria l 
and  aerial pho togram m etric  m apping. A erial p h o tograph ic  m apping  study, in ­
cluding p lann ing  flights, contro l surveys, uncontro lled  mosaics, rad ia l-line  control, 
simple stereo-plotting  instrum ents, pa ra llax  distortions, g raph ical t ilt  de te rm in a­
tion, trim etrogen  charting , and economics. Both vertical and  oblique m ethods 
are studied.
2122. ADVANCED PHOTOGRAMMETRY. Elective for seniors and  g rad u ­
ates. C red it three  hours. Any term . Prerequisite, 2121. L ectures, read ing , and
laboratory  work. An advanced study of photogram m etric  princip les includ ing  con­
tro lled  mosaics, rectification, g raph ical, m echanical, and  analy tical space o rien ta­
tion. T h e  principles of m any of the  m ost recen t photogram m etric  p lo tters are 
studied  together w ith  the  econom ic re la tio n  of these instrum ents to  density  of 
field contro l, office m ethods, and  personnel.
2123. SURVEYING AND MAPPING INSTRUMENTATION. Elective. 
G raduates. C red it th ree  hours. Spring term . P rerequisite, 2121. L ectures an d  as­
signed reading. In d ep en d en t study of some of th e  new  developm ents in  surveying, 
m apping, and photogram m etric  instrum ents includ ing  a  b rief h istorical sketch 
of in strum en tation , op tical-read ing  levels and  transits, electronic base line m easure­
m ent, precision altim eters, sonor equ ipm ent, equ iangu lato r, odograph , pho tom ap­
ping device, and  stereoscopic p lo tters such as the  M ultip lex , K E K , Kelsh, M ahan , 
and  others. T h e  course is in tended  to  bring  the stu d en t up-to -date  on new  in stru ­
m ents and  m ethods and is revised continually  to keep pace w ith  the rap id  develop­
m ents in  the field.
2131. ELEMENTS OF SURVEYING. F or o th er th an  civil engineering stu­
dents. C red it one hour. E ith e r term . O ne 2 Vi-hour period  a week. Use of steel 
tape , level, and  transit. Problem s of p a rticu la r  value to studen ts in  m echanical 
an d  e lectrical engineering, geology, and  arch itec tu re . T e x t:  Surveying, Kissam .
2142. GEODETIC OR PHOTOGRAMMETRIC ENGINEERING RE­
SEARCH. E ither term . Prerequisites will depend  upon the  line of work to be 
pursued. Special problem s in  least squares, reduction  of triangu lation , and  pho to ­
gram m etric  surveying as m ay be arranged .
2143. SEMINAR IN GEODESY OR PHOTOGRAMMETRY. O ne to  six 
hours credit. O pen  to  specially selected seniors o r g rad u ate  students. A bstraction  
and discussion of technical papers and  publications in  the geodetic o r photogram ­
m etric  field.
H Y D R A U LIC S
(Inc lu d in g  T heore tical and  E xperim ental H ydraulics and  H ydrau lic  E ngineering) 
Messrs. B O G EM A , C H R IS T E N S E N , L Y O N , P R IE S T , and  R E ID .
2301. ELEMENTARY FLUID MECHANICS. Fifth  term . C red it th ree  hours. 
T hree  recitations a  week. Prerequisite, 1152. Dynam ics of fluid flow, law  of con­
tinuity , pressure varia tion , flow analysis, viscosity effects, surface resistance and 
form  resistance. T ex t: Fluid Mechanics, S treeter.
2302. HYDRAULICS. Sixth term . C red it th ree  hours. T w o  recita tions and  one 
laboratory  period a  week. Prerequisite, 2301. A co rrelation  of existing hydrau lic  
d a ta  and  flow relations w ith the principles of fluid m echanics to  provide th e  stu ­
d en t w ith a  p ractica l m eans of a ttack in g  the com m on problem s of flow of liquids. 
C onsideration  is given to  such contro l an d  m easuring devices as the  orifice, weir, 
V en tu ri m eter, and  nozzle; flow in  pipe systems; pressure w aves; flow in  open 
channels; turb ines and  centrifugal pum ps.
2303. ADVANCED HYDRAULICS. Elective. C red it th ree  hours. Fall term . 
T h ree  lectures and  recita tions a  week. P rerequisite, 2302 (o r  2 3 3 1 ). T h is course 
involves m ore deta iled  and  ex tended theory  and  app lication  th an  the  first course. 
Problem s considered include stability  of flotation, barom etric  leveling, fluids sub­
jec t to  acceleration , hydrau lic  sim ilitude, w a te r  ham m er, open channel flow, and 
hydraulic  jum p.
2304. HYDRAULIC MEASUREMENTS. Elective. C red it th ree  hours. Fall 
term . T w o periods a  week in  labora to ry  o r com puting room  and  one lecture  period. 
Prerequisite, 2302. E xperim ents involving cu rren t m eters and  floats in  canal o r 
riv er; P ito t tubes; w ater m eters, weirs, characteristics in  de ta il of orifices, nozzles, 
V en tu ri m eters, and pipes.
2305. H Y D R O D Y N A M I C S .  E lective. C red it three  hours. Spring term . T hree  
recitations a  week. Prerequisite, 2302 (o r 2331) and  D ifferential E quations. Phys­
ical properties of fluids, equations of m otion, c ircu la tion , irro ta tio n a l m otion, con- 
form al transform ation , laboratory  m ethods for determ in ing  flow nets, pressure 
distribution  on subm erged surfaces, vorticity , equations of viscous flow, separation , 
drag , tu rbu lence, dim ensional analysis and sim ilitude.
2306. P U M P S  A N D  T U R B I N E S .  E lective. C red it th ree  hours. Spring term . 
Tw o recitations and  one laboratory  or com putation  period a  week. P rerequisite, 
2302 (o r 233 1 ). T heory  and  characteristics of the  hydrau lic  ram ; reciprocating  
and centrifugal pum ps; im pulse, reaction , and propeller type tu rb ines; selection 
and testing of hydraulic  m achinery.
2307. F L O W  I N  O P E N  C H A N N E L S .  E lective. C red it three hours. T w o lec­
tures and  one com puting  period  a  week. Prerequisite, 2302. U n ifo rm  flow, g rad u ­
ally varied  flow, rapid ly  varied  flow, hydraulic  ju m p , waves, transitions, bends, 
obstructions, steep slopes, spillways, energy dissipation, and hydraulic  models.
2308. H Y D R A U L I C  M O D E L S .  E lective. C red it three  hours. Spring term . O ne 
recita tion  and  two laborato ry  or com puting periods a  week. Prerequisite, 2302. 
T heory  and  practica l use of models in  designing hydraulic  structures.
2331. F L U I D  M E C H A N I C S .  R equired  for students in  m echanical and e lectri­
cal engineering. C red it three  hours. E ith e r term . T h ree  recita tions a  week. Pre­
requisite , 1152. S tatics, dynam ics of fluid flow, law  of continuity , energy equation , 
turbulence, flow of compressible and  incom pressible fluids, im pulse m om entum  re­
lations, resistance of subm erged bodies, lubrication , and hydraulic  m achinery. Sev­
eral dem onstration  lectures are given to illu stra te  fluid m echanics principles. T ex t: 
Elementary Fluid Mechanics, V ennard .
2342. H Y D R A U L I C  R E S E A R C H .  E lective. E ith e r term . Prerequisite, Course 
2302 or its equivalent. T h e  subject and scope of the investigations in experim ental 
o r theoretical hydraulics should be selected by conference a t the beginning of the 
term  if no t previously a rranged . I t  is often desirable and  is perm issible fo r two 
students to work together on the same investigation. W ritten  reports are requ ired , 
b u t the tex t need no t be typew ritten  in  thesis style. T hese reports are k ep t by the 
departm en t. In  m ost cases it is necessary to  a rrange a definite schedule for work 
in the laboratory  to avoid conflicts.
2343. H Y D R A U L I C S  S E M I N A R .  E lective. O pen  to specially selected seniors 
o r g raduate  students. O ne to six hours credit. A bstraction  and  discussion of tech­
nical papers and  publications in  the hydrau lic  engineering field.
2403. H Y D R A U L I C  S T R U C T U R E S .  E lective. C red it three  hours. Spring 
term . T hree  lectures and  recita tion  periods each week. Prerequisite, 2412. T h e  
various types of hydraulic  engineering structures requ ired  for the developm ent of 
w ater resources are presented. These include conveyance structures such as canals, 
pipe lines, tunnels, and penstocks; diversion structures such as low dam s, m ovable 
dams, and barrages; and storage structures such as concrete, rock-fill, and  earth  
dams. T he basic considerations contro lling  the  selection an d  use of each type of 
structu re , their characteristics, design, and  operation , and  th e ir lim iting  d im en­
sions are given. Brief reports on typical p ro jects a re  p rep ared  from  reviews of 
existing lite ra tu re , and  presented  in class by the students.
2404. W A T E R  P O W E R .  E lective. C red it three  hours. Fall term . T w o lectures 
and one com puting  period  each week. P rerequisite, 2412. H istory  of w a ter power 
developm ent; hydrologic, hydraulic, and  geologic studies of w a te r  pow er sites; 
pow er o u tp u t of stream s; selection of turbines, pow er p lan t layout, and  equ ip­
m en t; econom ic considerations; and p rep ara tio n  of engineering reports on w ater 
pow er developm ent. Problem s cover de term ination  of available pow er, selection of
turb ines, use of pondage and  storage, developm ent of load  curves, an d  de term ina­
tion  of an n u al pow er o u tpu t.
2406. F L O O D  C O N T R O L .  E lective. C red it three hours. Fall term . T w o lec­
tures an d  one com puting  period  each week. P rerequisite, 2412. Analysis of gen­
eral flood contro l problem s; app lication  of flood form ulas; d e te rm ination  of design 
flood c rite ria ; com parison of flood contro l m ethods; review  of typical flood contro l 
p ro jec ts ; study of m ethods fo r de te rm ination  of flood dam ag e; econom ic analysis 
of proposed pro jec ts; and  m ethods of operation  du ring  flood periods. Problem s in ­
clude de te rm ina tion  of design floods by u n it hydrograph  m ethods; the  ro u tin g  of 
floods down n a tu ra l channels; de term ination  of levee locations; capacity  of flood 
channels, and am oun t of storage required .
2410. E R O S I O N  A N D  S E D I M E N T A T I O N . E lective. Seniors and  graduates. 
C red it three  hours. E ith e r term . Prerequisites, 2412, E ngineering  Geology 113. 
T he hydrau lic  engineering aspects of erosion, sedim ent tran sp o rta tio n  and  depo­
sition, are included. T h e  factors, such as type of soil, slope of lan d  surface, in te n ­
sity and  d u ra tio n  of p recip ita tion , lan d  use, and  lan d  cover, th a t affect the 
am ount of erosion; the principles governing sedim ent tran sp o rta tio n , such as the 
quality  and q u an tity  of sedim ent en tering  the  stream , and  the  capacity  of the 
stream  to tran sp o rt such m ate ria l; the m ethods of m easuring the q u an tity  and 
quality  of sedim ent in  stream s and  of sedim ent in  reservoirs, th e  problem s of sedi­
m entation  encountered  in  irriga tion , flood contro l, and  nav igation  of rivers and 
harbors; the  characteristics of im p o rtan t sedim ent-laden stream s.
2411. R I V E R S  A N D  H A R B O R S .  E lective. C red it three  hours. Fall term . P re­
requisites, 2302 and 2412. R ivers: regim en of flow in  n a tu ra l stream s; surface 
profiles for assum ed study flow; flood w aves; m odel studies. H a rb o rs: gravity  
waves; sea and  shore re la tionsh ips; effects of m an-m ade changes of the  shore; 
shore and ha rb o r im provem ents, m odel studies.
2412. A P P L I E D  H Y D R O L O G Y . R equired  of all civil engineering  students, sev­
en th  or e ighth  term . C red it three  hours. T h ree  lec ture-recita tion  periods a  week. 
P rerequisite, 2302. T h e  occurrence, p roperties, transform ations, com binations, and 
m ovem ents of w ater in the  vicinity  of the  surface of the  earth , together w ith  the 
app lication  of econom ic, sociologic, and  fun d am en ta l engineering concepts to 
the contro l of floods, developm ent of w a te r pow er, establishm ent an d  operation  
of d ra inage d istricts, construction  and  m ain tenance of harbors and  navigable 
channels, and  the  p lann ing  of irrig a tio n  projects.
2441. P R O J E C T .  E lective. C red it three  hours. Spring term . T w o lectures and  
one com puting  period  each week. Prerequisites, 2402, 2406, and  2412. T h e  
developm ent of a  selected site for m ultip le-purpose use, includ ing  coord ination  
of available storage capacity  for contro l of flood w aters, developm ent of w ater 
pow er, and  release of w a ter fo r navigation , w a ter supply, o r irriga tion . D e term in a­
tion  of relative benefits from  each purpose and  the  econom ics of the  p ro jec t as a 
whole. Review  of existing m ultip le-purpose developm ents.
2442. H Y D R A U L I C  E N G I N E E R I N G  R E S E A R C H .  E lective. G rad u a te  stu ­
dents. E ither term . Prerequisites, 2412 and  one ad d itio n al elective course in  field of 
selected research. Subject and  scope of investigation  to be u n d ertak en  is selected 
by conference a t beginning of term . P rep ara tio n  of extensive b ib liography  afte r 
ex tended search of available lite ra tu re ; ex traction  of p e rtin en t d a ta  from  all 
available sources; construction  and  operation  of hydrau lic  labora to ry  m odels; and  
prep ara tio n  of concise sum m ary rep o rt covering selected investigation.
2443. H Y D R A U L I C  E N G I N E E R I N G  S E M I N A R .  E lective. G rad u ate  students 
or specially selected senior students. C red it one to six hours. E ith e r term . N um ber 
of m eetings a week to be arranged . A bstraction  and  discussion of selected technical 
papers and publications in the  hydrau lic  engineering field.
SANITARY ENGINEERING
Messrs. G IF F T , SA N FO R D , and  W A LK ER .
2501. M I C R O B I O L O G Y  I N  E N G I N E E R I N G .  R equired  of all students in  civil 
engineering. C red it three  hours. T w o lecture  recita tions and  one labora tory  a  week. 
Prerequisite, C hem istry 106. In tro d u c tio n  to the  n a tu re , characteristics, and activ­
ities of m icroorganism s and  th e ir effect on m an  and  his environm ent, includ ing  
th e ir roles in  the  transm ission of disease, in  the  cycles of the  elem ents of n a tu re , in  
the aerobic and  anaerobic decom position of organic and inorganic  m ateria l, and 
in  industria l processes.
2502. W A T E R  S U P P L Y  A N D  T R E A T M E N T .  R equired  of all studen ts in civil 
engineering. C red it th ree  hours. T w o  recitations and  one com puting period  a 
week. Prerequisite, 2301. Sources of w a ter supply, q u an tity  available, uses, and 
ra tes of dem and. Q uality , exam ination , trea tm en t, and purification. Collection, 
storage, pum ping, and  d istribu tion  systems. L abora to ry  periods will include ex­
am ination  and  reports on w ater supply systems, sim ple design problem s, and  cost 
estim ates.
2503. S E W E R A G E  A N D  S E W A G E  T R E A T M E N T .  R equired  of all students in 
civil engineering. E lective fo r chem ical engineering students and  for others hav ing  
prerequisite  train ing . C red it th ree  hours. E ith e r term . T w o recita tions and  one 
com puting  period a  week. Prerequisite, 2301. T h e  design of san itary  and  storm  
sewers and  the m ethods of trea tin g  sewage are considered in  the  recita tions; in  
the  com puting period, problem s are  assigned dealing w ith  design and  operation  
and w ith subject m a tte r considered in  recita tion  and classroom work. T h e  problem s 
are largely of the  n a tu re  of separate  designs.
2504. S A N I T A R Y  B I O L O G Y .  R equired  of g rad u ate  students who have n o t had  
2501 or its equivalent. C red it th ree  hours. T w o lectures, one laboratory , plus 
special assignments. E ither term . T his course deals w ith  the fundam entals and 
m ethods of m icrobiology w ith  em phasis on w ater bacteriology an d  aq u atic  biology. 
C onsideration  is given to the n a tu re  and  contro l of m icroorganism s associated 
w ith  w ater quality  and  trea tm en t and  the  the  biology of self-purification an d  of 
waste trea tm en t processes.
2506. A D V A N C E D  W A T E R  S U P P L Y  A N D  T R E A T M E N T .  E lective for 
seniors and graduates. C red it three  hours. Spring  term . T w o recitations and  one 
com putation  period  a  week. Prerequisite, 2502. T his course comprises a  com pre­
hensive study of the general principles and m ethods involved in  furnishing safe 
w a ter supplies of satisfactory quality . T h e  topics studied  include w a ter trea tm en t 
m ethods, including coagulation , sedim entation , aera tion , slow and  rap id  sand 
filtration , taste  and  odor contro l, softening and  iron  rem oval, corrosion control, 
sterilization, and m iscellaneous trea tm en t m ethods. Also some study of design and 
operation  of w a ter trea tm en t p lan ts is included.
2507. A D V A N C E D  S E W A G E  T R E A T M E N T .  E lective for seniors an d  g rad u ­
ates. C red it th ree  hours. Fall term . T w o recita tions and  one com puta tion  period  a 
week. Prerequisite, 2503. A com prehensive study of principles an d  m ethods in ­
volved in  the  design, construction, and  operation  of sewage trea tm en t works, in ­
cluding reference to existing typical p lants. In  general, the  study includes the  dis­
posal of sewage by d ilu tio n ; stream  pollu tion  and  self-purification; sewage tre a t­
m en t m ethods, includ ing  p rep ara to ry  devices, sedim entation , chem ical p rec ip ita ­
tion, in te rm itten t sand and  trickling  filters, activated  sludge, sludge digestion, 
sludge dew atering  and  incineration , and  m iscellaneous trea tm en t m ethods.
2508. I N D U S T R I A L  W A S T E S .  E lective fo r seniors and  g raduates in  civil en­
gineering and  fo r chem ical engineers. C red it th ree  hours. Fall term . T h ree  lectures 
or recitations a  week. Prerequisite, 2503. T h e  trea tm en t of m unicipal an d  indus­
tria l wastes such as garbage, and  the  wastes from  tanneries, pack ing  houses, m ines,
canning factories, textile  mills, p ap er and pu lp  mills, cream eries, cheese factories, 
condenseries, breweries, sugar refineries, etc. Flow or process charts are used to 
show the general ch aracte r of the waste, and  m ethods of trea tm en t applicable are 
considered. Special a tten tio n  is given to experim ental studies of w aste tre a t­
m ent, and to plant-scale trea tm en t. N um erous references, bulletins, reports.
2509. P U B L I C  H E A L T H .  E lective for advanced  an d  g rad u ate  studen ts in 
civil engineering and studen ts outside the School by perm ission of the instructor. 
C red it three  hours. Spring term . T hree  recita tions o r lectures a  week. M  W  F  9. 
A general course ou tlin ing  basic principles in  transm ission of disease and  com ­
m unicable disease con tro l; organization and  functions of federal, state , and  local 
health  departm en ts; standards of environm ental san ita tion  including w a ter supply, 
waste disposal, m ilk, re stau ran t and school san ita tio n ; insect an d  rod en t con­
tro l; industria l hygiene; v ita l statistics. C o n ten t of course ad justed  to the  needs 
of the students enrolled in  o rder to dem onstra te  the responsibility of the  ind iv i­
duals and their professions for m ain tain ing  the public  health .
2510. E N V I R O N M E N T A L  S A N I T A T I O N . E lective for advanced  and  g rad u ­
ate students. C red it th ree  hours. Fall term . L ectures, reports, and  recitations. 
T hree  periods a week. A course dealing w ith public  h ea lth  engineering  practice  in 
the  contro l of problem s of environm ental san ita tion . Em phasis is on the engineer­
ing aspect of industria l hygiene, m ilk, and food san ita tion , sw im m ing pool design, 
and housing.
2511. S A N I T A R Y  E N G I N E E R I N G  L A B O R A T O R Y . C red it three  hours. O ne 
lecture-discussion and  two laboratory  periods a  week. Prerequisites, 2502, 2503. 
T h e  app lication  of physical, chem ical and  bacteriological principles, m ethods and 
procedures to  the  analysis and trea tm en t of w ater, sewage, and  in d ustria l wastes. 
L aborato ry  scale study of w ater and  sewage trea tm en t processes; in te rp re ta tio n  
and application  of these laboratory  d a ta  to the design and  operation  of trea tm en t 
processes and units.
2531. S T R E A M  P O L L U T I O N .  E lective. N ot open to studen ts tak ing 2502 
and  2503. F o r advanced and  g raduate  students outside the School by permission 
of the departm ent. C red it three  hours. T h ree  recita tions o r lectures a  week. M  W 
F  9. Fall term . T his course deals w ith the po llu tion  of surface, g round  and  tida l 
w aters and  w ith the public  health , econom ic and legal problem s connected  w ith 
its control. C onsideration  is given to sources and  types of pollu tion , forces of self­
purification, permissible pollu tion  loading, po llu tion  surveys, w a te r quality  s tan d ­
ards, classification of w aters, w ater and sewage trea tm en t processes, u tilization  and 
conservation of w ater resources.
2541. P R O J E C T .  E lective. C red it three  hours. E ither term . T his course should 
be preceded by 2502 and  2503 or equ ivalen t courses. T h e  purpose of the  course 
is to  teach  m ethods of de term ining the capacity , basis of design, com putations, 
sketches, and  general plans and  profiles involved in the  design of sewerage, indus­
tria l waste, and  w ater trea tm en t works. Problem s m ay be elected such as the 
design of a  separate  or com bined sewerage system, an  in te rcep ting  sewer, a m un i­
cipal or an  in stitu tiona l sewage trea tm en t p lan t, a  p la n t fo r the  trea tm en t o r 
disposal of an  industria l waste, o r a  p lan t for the  trea tm en t of an  industria l, in ­
stitu tional, o r m unicipal w ater supply.
2542. S A N I T A R Y  E N G I N E E R I N G  R E S E A R C H .  E ith e r term . Prerequisites 
for work in  this field will depend upon the p a rticu la r problem  to be pursued , bu t 
in general should include work in w ater analysis, bacteriology, and  courses in 
hydraulics and san itary  engineering dealing w ith the field in  w hich the  w ork is to 
be undertaken . H ours, cred it fo r w ork, prerequisites, and  o th er questions re la ting  
to contem plated  research in  this field will be arranged  by conference.
2543. S A N I T A R Y  E N G I N E E R I N G  S E M I N A R .  E lective. O pen  to specially 
selected seniors o r g rad u ate  students. O ne to  six hours credit. A bstraction  and 
discussion of technical papers and publications in  the san itary  field.
TRANSPORTATION ENGINEERING
Messrs. B E L C H E R , L E W IS , M O L L A R D , and  PER R Y .
2602. T R A N S P O R T A T I O N .  R equired  of all civil engineering students. E lective 
for seniors and graduates. C red it th ree  hours. Spring term . L ectures and^ recita ­
tions three hours a  week. A course covering travel and  tran sp o rt agencies w ith  spe­
cial reference to their facilities, ow nership, financing, regulation , and  coordination. 
A brief review  of the developm ent of tran sp o rta tio n  th roughou t the  w orld is used 
as a  background for an intensive study of the p resen t situation  in  the  various 
countries and com parison of the policies and practices in use. P articu lar a tte n ­
tion is given to the various proposals designed to  prom ote m ore efficient^ use of 
the various tran sporta tion  agencies in the U n ited  States by b e tte r coordination , 
pooling of facilities, etc ., and econom ic studies are m ade of some of the new  p ro ­
jects w hich are un d er discussion.
2603. R A I L R O A D  M A I N T E N A N C E  O F  W A Y .  E lective. Seniors and  g rad u ­
ates. C red it th ree  hours. Fall term . L ectures and  recita tions th ree  hours a  week. 
Prerequisite, 2601. T h e  subjects trea ted  are track  m aterials (w ith  special reference 
to the  section, m ethod of m anufactu re , and  com position of steel rails, to  the 
economics of tie preservation  and  the  use of m etal ties, and  to the  effect of 
quality  of ballast upon m ain tenance) ; m achine and  o ther m ethods of g rad ing  for 
second tra c k ; d ra in a g e ; track  laying by bo th  m achine and h an d  m ethods, ballast­
ing and bringing new  track  to line and  g ra d e ; tu rnouts and  sw itches; derailing 
sw itches; sidetracks and  yard tracks; sorting and term inal yards; track  m ain ten ­
ance ; track  tools, work tra in s; action  of car wheels on curves; w idening of gage; 
double track ing ; separation  of g rades; and  im provem ent in grades and  alignm ent. 
T ex t: Railway Track and Maintenance,  T ra tm an .
2604. R A I L R O A D  O P E R A T I O N  A N D  M A N A G E M E N T .  E lective. Seniors 
and graduates. C red it th ree  hours. Spring term . L ectures and  recita tions three 
hours a  week. Prerequisite, 2601. U n d e r organization, the following subjects are 
tre a te d : general principles underly ing  organization  and  the  effect of each on ef­
ficiency; p rincipal departm ents of railw ay service w ith  a  b rief ou tline  of the work 
of each ; departm en ta l and  divisional systems of organization , w ith  exam ples from  
various roads and  discussion of adap tab ility  of each. T h e  duties of officers and 
the work of the  d ifferent departm ents are taken up  in considerable detail. T h e  
m ost im po rtan t laws affecting ra ilroads are given in discussing the w ork of the 
legal departm ent. F re igh t traffic, freigh t houses, classification yard , car service 
rules, accounting , etc ., are am ong the topics considered un d er operation . Signaling 
and interlocking and  tra in  rules are also considered.
2610. H I G H W A Y  E N G I N E E R I N G .  R equired  of all civil engineering students. 
C red it th ree  hours. T w o lectures, one com puting  period o r field assignm ent each 
week. Prerequisite, 2110 and  preceded by or taken concurrently  w ith  2725. Design, 
construction, and  m ain tenance of highways and  city streets. L ocation  and align­
m en t (aeria l pho tograph ic  m ethods in c lu d e d ), w idth , capacity , and  geom etrical 
design based on traffic dem ands. D rainage, soils, stabilization, aggregates. B itum i­
nous m aterials. S tructures, traffic control, landscaping. Econom ics and  adm in istra­
tion. C onstruction  m ethods and  equipm ent for g rad ing  and  paving of low cost, 
flexible, and rigid pavem ents. Analysis and correction  of characteris tic  pavem ent 
failures.
2612. H I G H W A Y  L A B O R A T O R Y — B I T U M I N O U S .  E lective. Seniors and 
graduates. C red it th ree  hours. Spring  term . T w o labora to ry  periods a  week. Pre­
requisite , 2610 or m ay be taken concurren tly  w ith  2610. N onbitum inous and  bi­
tum inous m aterials are tested. Subgrade soils a re  sam pled and  th e ir properties 
exam ined; subgrade stabilization adm ixtures are also tested an d  studied . Bitum i­
nous m ixtures are designed, and th e ir p roperties exam ined.
2613. H I G H W A Y  L  A B O  R A T  O R  Y — S T A B I L I Z A T I O N .  E lective. Seniors and 
graduates. C red it th ree  hours. Fall term . T w o labora to ry  periods a  week. P re ­
requisites, 2725 and  2610, o r m ay be taken  concurren tly  w ith  2610. N onbitum inous 
and bitum inous m ateria ls a re  tested and th e ir  characteristics studied. Soils are 
sam pled and  exam ined, and  investigations m ade of the  behavior of m ixtures of 
soils w ith  b itum inous and nonbitum inous m aterials. Special investigations an d  tests 
are m ade to determ ine the p roperties of various com binations of m ateria ls and 
the effects of m odifications in  design.
2614. A D V A N C E D  H I G H W A Y  E N G I N E E R I N G .  E lective. Seniors and  g rad u ­
ates. C red it th ree  hours. Spring term . P rerequisite, 2610. Part I. Soils an d  sub­
grades. Surveying sam pling, com paction, and  stabilization  practices. Special p rob ­
lems in  excavation. Part II. Design and  construction  of base an d  surface courses 
for flexible pavem ents. Part III. D esign and  construction  of rig id  pavem ents. Part 
IV. H ighw ay p lanning. U rb an  rou te  selection, geom etrical design; design of re ­
g ional systems of highways, freeways, and  parkways.
2617. A I R P O R T  E N G I N E E R I N G .  E lective. Seniors and  g rad u ate  students. 
C red it th ree  hours. Fall term . Tw o recita tions and  one com puting  period  a week. 
Prerequisites, 2610 and 2725. T h e  location , design, construction , and  m ain tenance 
of airports.
2618. L O W - C O S T  R O A D S .  E lective. Seniors and  g rad u a te  students. C red it 
three  hours. E ith e r term . Prerequisite, 2610 or its equivalent. Study of econom ic 
im portance of routes and  selection of (farm -to -m arket) roads to  be im proved ; lo­
cation  and  design; subgrade soils and  stabilization  of subgrade soils by use of 
adm ixtures, chem icals, and  bitum inous m ateria ls ; d ra inage  stru c tu res; bitum inous 
treatm ents and  bitum inous m ats for stabilized subgrades. Survey of the  experi­
m ental work in  the  use of m aterials and  design and  construction  of low-cost roads.
2620. T R A F F I C  E N G I N E E R I N G .  E lective. C red it th ree  hours. T h ree  rec ita ­
tions a  week. Prerequisite, 2610. C ity  and  highw ay traffic surveys. A ccidents, con­
gestion, delay, speed, volum e, density, park ing , channelization , lighting , traffic 
contro l and  routing . Signs, signals, and  m arkings. R eg u la tio n ; truck  an d  bus 
units as traffic elem ents. U rb an  traffic consideration  in city  p lann ing . D river re­
actions and  h ab it p a tte rn s ; design of safety featu res and  effectiveness of signs. 
Also a ir traffic fo r those specializing in airports.
2621. E N G I N E E R I N G  I N T E R P R E T A T I O N  O F  A E R I A L  P H O T O G R A P H S .  
Elective. C red it three  hours. T w o recita tions and  one com puting period  a week. 
Prerequisites, 2610, 2725. A study of the  soil and  rock areas of the  U n ited  States 
and  the p a tte rn s th a t they p resen t in  aerial pho tographs. F u n d am en ta l elem ents 
of soil p a tte rn s are  analyzed to  perm it d e te rm ina tion  of soil tex tu re , type of bed­
rock, and  d rainage properties. Extensive field tra in in g  in  selected test areas. 
Special em phasis is p laced on the in te rp re ta tio n  of engineering in fo rm ation  deal­
ing w ith  construction , excavation, clearing, w a ter supply, d ra inage  requirem ents, 
and  foundation  problem s.
2622. A D V A N C E D  I N T E R P R E T A T I O N  O F  A E R I A L  P H O T O G R A P H S .  
Elective. C red it th ree  hours. Special conferences and  a lte rn a te  field and  laboratory  
problem s are  included. Several w eek-end assignm ents on  field w ork a re  required . 
Field assignm ents and  labora to ry  problem s are slanted  tow ard  the  ind iv idual 
interests of engineers, agriculturists, geologists, an d  those in te rested  in  lan d  classi­
fication and  appraisal.
2641. P R O J E C T ,  T R A N S P O R T A T I O N  E N G I N E E R I N G .  E lective. C red it 
three hours. E ith e r term . Projects in  the various fields of tran sp o rta tio n , advanced 
aerial pho tograph ic  studies, and  traffic engineering  m ay be developed by con­
ference betw een professors an d  students. Projects m ay involve in teg rated  p lann ing  
o r design draw ing upon  several fields of in te rest o r they  m ay concentra te  upon 
special subjects. A dequate  facilities, m ateria l, an d  sources of d a ta  are necessary 
to a  satisfactory pro ject.
2642. T R A N S P O R T A T I O N  E N G I N E E R I N G  R E S E A R C H .
(a )  R A I L R O A D  E N G I N E E R I N G .  E ith e r term . Special problem s in  the  eco­
nomics of location , construction , m ain tenance, and operation  of ra ilroads, com ­
parison of tran sp o rta tio n  agencies, traffic studies, an d  econom ics of various sys­
tems of transport.
(b ) H I G H W A Y  E N G I N E E R I N G .  E ith e r term . Prequisites, 2610 and 2614. 
Studies of traffic and  traffic regu la tion  an d  legislation m ay be m ade. T h e  field of 
economics of highw ay engineering offers a  w ide varie ty  of problem s. L aboratory  
investigations of subgrade soil, subgrade stabilization, and  the  effects of m odifica­
tions in  design of bitum inous and nonbitum inous m ixtures provide a wide range 
of topics fo r research.
STRUCTURAL ENGINEERING
Messrs. B IJL A A R D , C O L L IN S , F IS H E R , H O U G H , M cG U IR E , and W IN T E R .
2701. E L E M E N T A R Y  S T R U C T U R A L  A N A L Y S I S .  R equired  of all civil en­
g ineering students. C red it three  hours. T w o recita tions and  one problem  period  a 
week. Prerequisite, 1153. A first course in stru c tu ra l theory. D eterm ina tion  of re­
actions an d  in te rn a l forces and  m om ents in beam s, girders, trusses, and  three- 
h inged arches due to sta tionary  an d  m oving loads. U se is m ade of graphical 
and analy tical m ethods and of influence lines. Analysis of simple gravity  structures.
2702. S T E E L  A N D  T I M B E R  S T R U C T U R E S .  R equired  of all civil engineer­
ing students. C red it three hours. T h ree  problem  periods a week. Prerequisite, 2701. 
Design of stru c tu ra l m em bers and  connections. D etailing , fabrication , and  erec­
tion  procedures. P a rtia l design of tim ber roof truss, riveted  and  w elded steel m ill 
build ing  ben t, p la te  g irder ra ilroad  bridge, ligh t gage steel structures. D evelopm ent 
and  criticism  of cu rren t design specifications.
2704. S T A T I C A L L Y  I N D E T E R M I N A T E  S T R U C T U R E S .  R equired  of 
all civil engineering students. C red it th ree  hours. T w o recita tions and  one prob­
lem  period  a week. Note:  S tudents in tend ing  to take elective courses in  structures 
in  the n in th  an d  ten th  term s should register fo r this course in  their e ighth  term  
o r earlier. Prerequisites, 2701, 2702, and  2715. Com m on m ethods of s truc tu ra l 
analysis applied  to continuous beam s, rig id  fram es, indeterm inate  trusses. Deflec­
tion  of trusses. U se of influence lines in  design. D esign problem s, includ ing  a 
bu ild ing  fram e.
2706. A D V A N C E D  S T E E L  D E S I G N .  E lective for seniors and  g rad u ate  stu ­
dents. C red it th ree  hours. T h ree  tw o-hour periods. Prerequisites, 2702 and  2704. 
C ritical discussion of loading conditions fo r buildings and bridges. S tudy  of steel 
fram ing systems in  cu rren t use. Problem s an d  the  analysis and  design of (a ) a 
m odern  com m ercial o r in dustria l steel s truc tu re , (b ) a  truss bridge, (c ) a  tower 
o r o th er special steel structure .
2709. A D V A N C E D  S T R U C T U R A L  A N A L Y S I S .  E lective for g rad u ate  stu ­
dents. A dvanced u n d erg rad u a te  studen ts by special perm ission. C red it three hours. 
T h ree  periods a  week. Prerequisite, 2704 or satisfactory exam ination . Review  and  
critical com parison of fundam en ta l m ethods fo r the  solution of statically  in ­
determ inate  structures and  extension to  m ore involved problem s. C olum n analogy, 
m em bers of variable cross-section, secondary stresses, w ind stresses, V ierendeel
trusses. Use of influence lines, num erical m ethods an d  m odel analysis for design. 
Design problem s. T ex t: Statically Indeterminate Structures, M augh.
2710. S T R E N G T H  O F  S T R U C T U R E S .  E lective for g rad u ate  students and  
advanced  underg rad u a te  students. Prerequisite, 2704 (can  be taken  co n curren tly ). 
C red it th ree  hours. T h ree  recita tions a  week. Analysis of two- an d  th ree-d im en­
sional stress and  strain . T heories of fa ilu re  of ductile  and  b rittle  m aterials. S tra in  
energy m ethods app lied  to  bending, shear, buckling, an d  im pact. S tru c tu ra l m a­
terials un d er load, stra in  h arden ing , residual stresses, hysteresis, stress concen tra ­
tion, a lte rn a tin g  stress. D esign fo r fatigue. Stresses beyond the  elastic lim it. P lastic 
o r u ltim ate  design of steel and  reinforced concrete structures. C ritica l discussion 
of cu rren t design specifications.
2711. B U C K L I N G  O F  S T R U C T U R E S .  E lective for g rad u ate  students. A d­
vanced u n d erg rad u a te  students by special perm ission. P rerequisites, 2710 and  
1145 or equivalent. C red it three  hours. T hree  recita tions a  week. Analysis and 
design involving elastic stability. D e term ination  of buckling loads and m axim um  
Stresses of colum ns w ith  and  w ithou t in itia l crookedness and  eccentricity . Solid 
and  open web colum ns w ith  variable cross-section. Beam  colum ns. L a te ra l streng th  
of unbraced  beams. Buckling loads and  u ltim ate  s treng th  of th in , compressed 
plates. D esign of th in-w alled steel structures. C ritical discussion of cu rren t design 
specifications.
2712. T A N K S ,  BINS, A N D  R O O F S .  E lective for g rad u ate  students. A dvanced 
u n d erg rad u a te  studen ts by special perm ission. Prerequisites, 2704 and  1145 or 
equivalent. C red it th ree  hours. T h ree  recita tions a  week. Analysis and  design of 
domes, tanks, reservoirs, bunkers, bins, and  long-span roofs in  reinforced concrete 
(p la in  an d  p restressed). M ethods of analysis include theory  of plates an d  shells, 
advanced beam  theory, h ipped  p late  construction.
2713. S T R U C T U R A L  D E S I G N .  R equired  of all civil engineering students. 
C red it th ree  hours. T h ree  problem  periods a  week. P rerequisites, 2704, 2720, 
2715, 2702. M echanical properties of steels and  nonferrous m etals as re la ted  to 
stru c tu ra l design. S tra in  h arden ing , stress concen tra tion , fatigue. Technology, 
properties, and  effects of welding. P lann ing  and  design of represen tative  portions 
of com plete stru c tu ra l p ro jects (fram ed buildings, bridges, o th er s tru c tu re s) . In ­
teg ra ted  use of basic design procedures p resented  in  p reced ing  courses.
2715. R E I N F O R C E D  C O N C R E T E  D E S I G N .  R equired  of all civil engineer­
ing students. C red it th ree  hours. E ither term . O ne lec tu re  and  two problem  periods 
a week. Prerequisite, 2701. A first course in  reinforced concrete. E lem entary  
theory of reinforced concrete is applied  to rec tan g u la r beam s, slabs, T -beam s, 
beam s reinforced for com pression, colum ns, and  footings. Shear, d iagonal tension, 
and  d irec t stress com bined w ith  flexure a re  trea ted . Several design reports are 
requ ired  w hich include re inforcem ent draw ings, schedules, and  form work. T ex t: 
Design of Concrete Structures, U rq u h a rt and  O ’Rourke.
2716. A D V A N C E D  R E I N F O R C E D  C O N C R E T E  D E S I G N .  E lective for seniors 
and g rad u ate  students. C red it three  hours. T h ree  tw o-hour periods a week. P re­
requisites, 2715 and  2704 (o r  co n cu rren tly ). D esign problem s in  com bined foot­
ings, coun terfo rt re ta in ing  w all, flat-slab construction , floor systems, highw ay 
bridge, single-span a rch  structures. C ritica l review  of design specifications and 
recen t research.
2717. B R I D G E  D E S I G N .  E lective for g rad u ate  students and  qualified seniors. 
C red it three  hours. Prerequisites, 2702, 2715, 2704. Design of m ore com plex types 
of steel and  concrete bridges, such as continuous truss, m ultip le  box culvert, rigid 
fram e, arch . Basic p lann ing  of bridge p ro jec t and  study of problem s com m on to 
all types of bridges, including substructures. A tten tion  is given to  traffic, hydraulic, 
and  econom ic requirem ents, and  use of field d a ta , p relim inary  surveys, and  m odel 
studies.
2720. F O U N D A T I O N S .  R equired  of all civil engineering  students. C red it 
three hours. Tw o lectures and  one com puting period  a  week. Prerequisites, 2715, 
2725. S tudy of the stru c tu ra l problem s encountered  in  foundation  work. R e ta in ­
ing walls, sheet piling, spread footings, piles, piers, abutm ents, cofferdam s, caissons, 
underpinnings. Design problem s. T ex t: Substructure Analysis and Design,
A nderson.
2725. E L E M E N T S  O F  S O I L S  E N G I N E E R I N G .  R equired  of all students in 
civil engineering. C red it th ree  hours. E ith e r term . Tw o lectures and  one laboratory  
period a  week. Prerequisites, Geology 113, 1153, 2301. T h e  elem ents of the 
form ation  and com position of soil, its fundam en ta l properties, and its behavior as 
an  engineering m ateria l. In struc tion  in principles of soil identification  and  classi­
fication, basic term inology and soil characteristics such as g radation , perm eability , 
compressibility, consolidation, and shearing streng th  w ith applications to simple 
problem s of seepage, settlem ent, bearing  capacity , stability  of earth  slopes. Theory  
of la te ra l earth  pressure. Discussion of m ethods and  equipm ent for soil explora­
tion. L abora tory  tests for experim ental de te rm ina tion  of above m entioned soil 
characteristics and  evaluation  and use of data .
2726. S O I L S  E N G I N E E R I N G  T H E O R Y .  E lective for seniors and graduate  
students. C red it three  hours. Fall term . T h ree  lectures a  week. Prerequisite, 2725. 
Principles of m echanics and streng th  of m ateria ls re la ting  to typical soils engi­
neering problem s and the fu ndam en ta l physical and  chem ical characteristics of 
soil w hich affect th e ir app lication . M ethods for determ ining the d istribu tion  of 
stresses induced  in semi-infinite soil masses by surface and  body forces, varia tion  of 
stress a t a po in t, and the M ohr theory of ru p tu re . Com position, structure , and 
stress-strain characteristics of soil. C a lcu lation  of the am oun t and  ra te  of settle­
m en t of structures, the  stability  of earth  slopes and  of em bankm ent foundations. 
Basic principles of flow of w ater th rough  soil, flow net construction , ra te  of seepage 
and effect of seepage on stability of structures. L a tera l e arth  pressure theory.
2727. A P P L I E D  S O I L S  E N G I N E E R I N G .  E lective for seniors and graduate  
students. C red it th ree  hours. Spring term . Tw o lectures and  one long period  a 
week. Prerequisite, 2726. A pplication  of soils engineering theory to problem s. 
P lanning and conduct of subsurface investigations for various types of work, de te r­
m ination  of significant physical and chem ical soil characteristics by test o r o ther 
m eans, including ap p ro p ria te  labora tory  exercises, analysis of ac tual designs of 
proposed structures fo r p red iction  of settlem ent, stability , ra te  of seepage or o ther 
service requirem ents, m ethods for inspection and contro l of earthw orks construc­
tion, selection and p lacem ent of m aterials, com paction  and stabilization.
2731. E L E M E N T S  O F  S T R U C T U R A L  E N G I N E E R I N G .  E lective for stu­
dents no t in civil engineering. C red it two hours. O ne lecture and one com puting  
period a week. Analysis and  design of s truc tu ra l m em bers and connections: steel, 
tim ber, reinforced concrete, simple foundations. T ex t: Elementary Structures, 
Cissel.
2741. P R O J E C T .  E lective. E ither term . Prerequisites, 2702, 2703, and 2715. 
T h e  stu d en t m ay select a  problem  such as the  follow ing: (a )  an  a rch  bridge,
(b ) a  cantilever bridge, (c ) a rigid fram e bridge, (d )  a  special problem  in  steel or 
concrete build ing  design, (e ) the design of any o th er s truc tu re  of p a rticu la r in te r­
est to the studen t provided he has h ad  the p ro p e r p rep ara tio n  fo r such design. 
T he w ork is subm itted  in  the form  of reports. D raw ings of typical details m ust 
accom pany reports.
2742. S T R U C T U R A L  E N G I N E E R I N G  R E S E A R C H .  Any term . Students 
wishing to pursue one p a rticu la r b ranch  of stru c tu ra l engineering fu rth e r th an  can 
be done in  any of the regu lar courses m ay elect w ork in  this field. T h e  prerequisite  
courses depend upon  the n a tu re  of the  w ork desired. T h e  work m ay be in  the 
n a tu re  of an  investigation  of existing types of construction , theoretical w ork w ith
a  view to  sim plifying present m ethods of design or proposing new  m ethods, or 
experim ental investigation  of su itable problem s.
2743. S T R U C T U R A L  E N G I N E E R I N G  S E M I N A R .  E lective. O ne to  six hours 
c redit. O p en  to  specially selected seniors o r g rad u ate  students. P rep ara tio n  and 
p resen tation  of topics of cu rren t in terest in the field of structures for inform al 
discussion.
SPECIAL AND GRADUATE COURSES
2801. T H E S I S .  E lective. Seniors. C red it th ree  o r m ore hours. E ith e r o r bo th  
term s. T h e  thesis gives the  studen t an  opp o rtu n ity  to w ork o u t a  special problem  
o r to  m ake an  engineering  investigation , to record  the  results of his w ork, an d  to 
ob tain  academ ic cred it fo r such work. R eg istra tion  fo r thesis m ust be approved 
by the  professor in  charge a t  the  beginning of the  sem ester du rin g  w hich the  work 
is to be done.
S P E C IA L  N O T E
In d iv id u a l courses m ay be a rranged  to suit the  requ irem ents of g rad u ate  
students. T hese special courses are in tended  to  be pursued  u n d e r the  im m ediate 
d irection  of the  professor in  charge, the  stu d en t usually being  free from  the  restric­
tion  of th e  classroom an d  w orking e ither independently  o r in  con junction  w ith 
others taking the same course.
A D M INISTRATIVE ENGINEERING  
Messrs. C R A N D A L L , G EB H A R D , PE R R Y , and  T H A T C H E R .
2901. C O N S T R U C T I O N  M E T H O D S .  R equired  of all civil engineering stu ­
dents. C red it th ree  hours. E ith e r term . L ectures an d  recita tions th ree  hours a 
week. A fun d am en ta l course designed to acq u a in t the stu d en t w ith  the  financial 
an d  econom ic princip les underly ing  construction  enterprises, bo th  public  and 
private , and  w ith  the  agencies— m oney, m en, m ateria ls, and  m achines— utilized 
in  carry ing  o u t construction  p ro jects, and  th e ir co rre lation  and  control. M ethods 
and  processes of construction  w ith  special a tten tio n  to  the  equ ipm en t req u ired  and  
its ad ap tab ility  to various kinds of work. Problem s an d  reports on references to 
periodical lite ra tu re  are requ ired  of all students.
2902. E N G I N E E R I N G  L A W .  R equired  in  fou rth  year. C red it th ree  hours. 
E ith e r term . L ectures an d  recita tions th ree  hours a week. A n in troducto ry  course 
in  the  laws of co n tract, to rt, agency, real p roperty , w a ter rights, form  of business 
organization , sales, and  negotiable instrum en ts; special em phasis on co n trac t docu­
m ents requ ired  on construction  w ork ; co lla teral topics such as w orkm en’s com ­
pensation , m echanics’ liens, bankrup tcy , wills, w estern w a ter law , an d  p a te n t 
law  are  also included. T ex t: Contracts in Engineering, T ucker.
2903. E C O N O M I C S  O F  E N G I N E E R I N G .  R equ ired  in  the  fo u rth  year. 
C red it th ree  hours. E ith e r term . L ectures and  recita tions th ree  hours a  week. P re­
requisites, 2901 and  3231. T h e  econom ic aspects of engineering an d  the  app lica­
tion  of principles of m anagem ent to th e  w ork of the  eng ineer; econom ic selection 
of m aterials, equ ipm ent, and  struc tu res; studies for the  rep lacem en t of existing 
u n its ; p la n t layouts; pub lic  works econom y; the  technique of estim ating  quan tities 
and costs fo r various types of engineering projects.
2904. P U B L I C  A D M I N I S T R A T I O N .  R equired  in  fifth year. C red it th ree  
hours. E ith e r term . L ectures an d  recita tions th ree  hours a  week. A course to  ac­
q u a in t the  prospective city  engineer, su p erin tenden t of pub lic  works, city  m anager, 
o r executive engineer in  charge of various governm ent bureaus o r departm ents 
w ith  th e  adm in istrative  problem s he m ust face in  add ition  to strictly  technical 
engineering duties. B udgets, contro lling  legislation, civil service regulations, city 
p lann ing , and  public  adm in istra tion  p ractices are included.
2905. V A L U A T I O N  E N G I N E E R I N G .  E lective for fou rth -an d  fifth-year stu­
dents. C red it three  hours. L ectures and  recita tions th ree  hours a  week. P rerequi­
sites, C onstruction  M ethods, A ccounting, E ngineering Law , o r concurren tly  there­
with. T heory  and  practice  of va lua tion  for purposes of u tility  ra te  m aking, p u r­
chase or sale, em inen t dom ain  o r condem nation  cases, securities, bank loans and  
m ortgages, insurance, uniform  systems of accounting , and  im proved m anagem ent.
2906. A D V A N C E D  E N G I N E E R I N G  L A W .  E lective fo r fourth - and  fifth-year 
students. C red it th ree  hours. L ectures and  recita tions th ree  hours a  week. P re­
requisite , 2902. A n extension, by the  use of case m ateria l, of some of the  legal 
principles covered in  2902, p a rticu larly  the laws applying to  the  various phases of 
construction  con tracts and  employer-em ployee re la tionsh ips; add itional fields in ­
cluded are suretyship, insurance, bailm ents, an d  conditional sales. T ex t: L a w  for 
Engineers and Architects, Sim pson and  D illavou.
2907. C O N S T R U C T I O N  M A N A G E M E N T .  E lective fo r fou rth -an d  fifth-year 
students. C red it th ree  hours. L ectures and  recita tions th ree  hours a  week. P re­
requisites, C onstruction  M ethods, Econom ics of Engineering , A ccounting. P lan ­
ning and  operation  of construction  p ro jects by th e  civil engineer, includ ing  coor­
d inated  organization  of m en and m achines, scheduling and  estim ating, pu rch as­
ing, selection an d  tra in in g  of m en, operation  and  m ain tenance  of equ ipm ent, cost 
keeping and  reports, pay  systems, accident p revention , and  o th er re la ted  factors.
2941. P R O J E C T .  A D M I N I S T R A T I V E  E N G I N E E R I N G .  E lective. C red it 
three hours. E ith e r term . T h e  stu d en t m ay select a  p ro jec t involving the design, 
p lanning, and  construction  of any private  o r public  engineering w ork w hich is of 
p a rticu la r in terest to  him , w ith  special em phasis upon  the legal, financial, and  
m anagem ent aspects.
2942. A D M I N I S T R A T I V E  E N G I N E E R I N G  R E S E A R C H .  E ith e r term . Spe­
cial problem s re la tin g  to the  econom ic, legal, and  financial aspects of engineering 
construction  p rojects, m anagem ent of pub lic  works and  appraisals.
2943. A D M I N I S T R A T I V E  E N G I N E E R I N G  S E M I N A R .  E lective. O ne  to  six 
hours credit. O pen  to  specially selected seniors o r g rad u ate  students. A bstraction  
and  discussion of technical papers and publications in the field of adm inistrative 
engineering.
Mechanical Engineering
N U M B E R I N G  S Y S T E M  I N  T H E  S C H O O L  O F  M E C H A N I C A L  E N G I ­
N E E R I N G .  T h e  first d ig it ( 3 ) of the num ber designates the School of M echan i­
cal Engineering, the second d ig it indicates the d ep artm en t in  the school, and  the 
th ird  and  fou rth  digits constitu te the  course num bers w ith in  the  d ep artm en t. T h e  
courses in  aeronautical engineering fa ll u n d e r the  G rad u ate  School, of A eronautical 
Engineering. D ep artm en t num bers a re : 0 , G enera l; 1, E ngineering D raw ing ; 2, 
Indu stria l and  Engineering A dm in istra tion ; 3, M achine D esign; 4, M aterials 
Processing; 5, H eat-P ow er E ngineering ; 7, A utom otive E ngineering. T h e  follow ing 
are the  num bers of the  service courses: M echanics, 1100 and  u p ;  Engineering  
M aterials, 1200 an d  up. T h e  courses in  aeronau tical engineering have 7 as the 
in itial digit.
T h e  courses in m echanical engineering are listed un d er the following headings: 
Autom otive E ngineering, D raw ing and D escriptive G eom etry, H eat-P ow er Engi­
neering, Indu stria l and  Engineering  A dm inistra tion , M achine Design, M aterials 
Processing.
R equired  courses in the m echanical engineering curricu la  given outside the 
College of Engineering:
C hem istry 105, 106. G eneral C hem istry (p. 117)
C hem istry 301. In tro d u ctio n  to O rgan ic  C hem istry (p . 118)
C hem istry 402. In tro d u ctio n  to Physical C hem istry (p . 119)
Econom ics 107. In tro d u ctio n  to Econom ics (p . 120)
English 111, 112. In tro d u cto ry  C ourse (p . 120)
History 165, 166. Science in W estern C ivilization (p. 120)
M athem atics 161, 162, 163. A nalytic G eom etry and  C alculus (p . 121)
Physics 115. M echanics (p . 121)
Physics 116. W ave M otion , Sound, and  H e a t (p . 122)
Physics 117. E lectricity  and M agnetism  (p. 122)
Physics 118. Physical E lectronics and  O ptics (p . 122)
Psychology 101. Psychology for Engineering  S tudents (p . 123)
Public Speaking 101 (p . 123)
R equired  courses in m echanics of engineering, streng th  of m aterials, and  engi­
neering  m aterials are described on pages 66-71.
GENERAL
3041. N O N R E S I D E N T  L E C T U R E S .  T erm s 9 and 10. R equired . T o ta l cred it 
one h o u r for bo th  term s. Both fall an d  spring  term s. O ne lec tu re  each week.
T h e  course consists of a  series of lectures given by lecturers inv ited  from  in ­
dustry and  from  certa in  o th er departm en ts of the U niversity  for the  purpose of 
assisting studen ts in th e ir approach  to em ploym ent and  in th e ir transition  from  
college to  industria l life.
3051. A.S.M.E. S T U D E N T  B R A N C H . C red it one hour. S tudents who have 
com pleted a t least two term s in the  School of M echanical E ngineering  are urged to 
becom e m em bers of the C ornell S tuden t B ranch of the A m erican  Society of M e­
chanical Engineers. T h e  m eetings of the Society, however, a re  open to  all. A tten d ­
ance a t any fourteen  S tuden t B ranch m eetings entitles the  m em ber to one h o u r 
elective c red it; however, only one elective hour m ay be earned  in  this m anner. Ap­
p lication  for m em bership should be m ade in O ctober of each year a t  the  A .S.M .E. 
office, W est Sibley Basem ent, or to the  H onorary  C h a irm an  of the  S tu den t B ranch, 
E.B. W A T SO N , Associate Professor of M echanical Engineering.
DRAW ING AND DESCRIPTIVE GEOMETRY
Messrs. B A IR D , C LEA R Y , M O R D O F F , and  S IE G F R IE D .
3111. D R A W I N G  A N D  D E S C R I P T I V E  G E O M E T R Y .  C red it th ree  hours. 
Fall term . O ne recita tion  and two draw ing periods a  week. S tudies in  subject 
m a tte r  p rerequisite  to professional app lication  of m echanical d rafting , lettering , 
delineation, descriptive geom etry, anatom y, p ic to ria l represen tation , and  sketching.
3112. B A S I C  M E C H A N I C A L  D R A F T I N G .  C red it th ree  hours. Spring term . 
O ne recita tion  and two draw ing periods a  week. Prerequisite, 3111. Studies in 
professional techniques for applying d rafting  fundam entals to  the creation , expres­
sion, and in te rp re ta tio n  of specifications fo r m echanical anatom y. L ayout and  de­
tail d rafting  practice  and  re la ted  studies of m echanical anatom y, d rafting  s tan d ­
ards, draw ing in te rp re ta tio n , tracing , and  sketching.
term . O ne recita tion  and  one d raw ing period a  week. Studies in  subject m a tte r 
p rerequisite  to professional app lication  of m echanical d rafting . L ettering , deline­
ation , descriptive geom etric anatom y, p ic to ria l represen tation , and  tracing.
3115. B A S I C  M E C H A N I C A L  D R A F T I N G .  C red it two hours. Spring term . 
O ne recita tion  and  one draw ing period  a week. Prerequisite, 3114. Studies in  p ro ­
fessional techniques for applying d ra ftin g  fundam entals to the  creation , expres­
sion, and  in te rp re ta tio n  of specifications for m echanical anatom y. L ayout an d  d e ­
tail d rafting  practices and re la ted  studies of m echanical anatom y, d rafting  s tan d ­
ards, draw ing in te rp reta tio n , and sketching.
3116. F R E E H A N D  A N D  P E R S P E C T I V E  D R A W I N G .  E lective. E ith e r term . 
C red it two hours. T w o draw ing periods, includ ing  lectures and dem onstrations, a 
week. Prerequisites, 3111 and 3112 or equivalents. F reehand  sketching, paralle l 
pro jection , perspective draw ing, w ith engineering application . P roduction  illu stra ­
tion.
3117. D R A W I N G  A N D  D E S C R I P T I V E  G E O M E T R Y .  C red it two hours. Fall 
term . T w o draw ing periods, including lectures, a  week. C o n ten t sim ilar to 3114.
3118. B A S I C  M E C H A N I C A L  D R A F T I N G .  C red it two hours. Spring term . 
Tw o draw ing periods, includ ing  lectures, a  week. Prerequisite, 3117. C o n ten t sim­
ila r to  3115.
3131. M E C H A N I C A L  D R A F T I N G  R E S E A R C H  A N D  D E V E L O P M E N T .  
C red it to depend  upon hours of ac tual work. E lective any term  for lim ited  num ber 
of qualified seniors and  graduates. Special problem s and  investigations in  the sub­
jec t m atter, tools, m aterials, and  processes of m echanical d rafting .
3198, 3199. P R O J E C T . T o ta l cred it six hours. T hese course num bers are as­
signed to cover work done during  the  last u n d erg rad u a te  year on a p ro jec t in  the 
field of engineering draw ing. T h e  cred it hours given for each course will depend 
upon the  am oun t and  quality  of the  work done each semester.
INDUSTRIAL AND ENGINEERING ADM IN ISTR A TIO N
Messrs. A LLEN , G A V E T T , H A N SE L M A N , K R IC K , L O B E R G , M cG A R R A H ,
M IL L A R D , P A JK O W S K I, SA M PSO N , SA U N D ER S, S C H U L T Z , and
W H IT E .
3231. P R I N C I P L E S  O F  I N D U S T R I A L  A C C O U N T I N G  A N D  C O S T  F I N D ­
ING .  C red it three  hours. Tw o recitations and  one com puting  period  a  week. A 
basic course in  the principles of industria l accounting  including contro lling  ac­
counts, special journals and  ledgers, voucher system, an d  m an u factu ring  cost 
systems.
3232. P E R S O N N E L  M A N A G E M E N T .  C red it three hours. T w o lectures and 
one recita tion  a  week. Prerequisites, 3235 and  3241 or consent of the  instructor, 
ju n io r standing. T h is course involves an  investigation  and  evaluation  of the  tech­
niques used in  the  hand ling  of personnel functions. T h e  m ajo r topics are selection 
and evaluation  of the  employee, job  analysis, job  ra tin g , tra in ing , and  m otivation  
as well as the  o rganization  of the  personnel d ep artm en t and  its rela tionsh ip  to 
o ther departm ents in  an  industria l organization.
3233. R E P O R T  W R I T I N G .  C red it one hour. O ne recita tio n  a  week. Elective 
for engineering students only. T h e  organization  of engineering m ateria l in to  concise 
w ritten  form . T his course covers the p rep ara tio n  of engineering reports includ ing  
organization, descrip tion  of ap p ara tu s an d  procedures, the  g raph ical p resen ta tion  
and sum m ary of results. I t  will also include a  discussion of business letters of 
special in terest to  engineers.
3235. I N D U S T R I A L  O R G A N I Z A T I O N  A N D  M A N A G E M E N T .  C red it th ree  
hours. T hree  lectures a  week. An in troducto ry  course in  the field of industria l
m anagem ent. T h e  in d ustria l revolution , th e  princip les of mass p roduction , types 
of business enterprises, and the  location  and  grow th of industry . T h e  organization 
of the p lan t facilities an d  the  p la n t personnel w ith  special em phasis on the  layout 
of the  p lan t, types of o rganizational contro l, p ro d u c tio n  con tro l, personnel 
functions, m otion  and  tim e study, and  wage paym en t systems. T his course differs 
from  3236 (see below ) in  th a t i t  includes a  discussion of types of business en te r­
prises, the  m ajo r functions of the personnel departm en t, and  covers w age systems 
in  m ore deta il. I t  does no t go in to  as m uch de ta il on p ro d u c tio n  con tro l an d  does 
n o t include any discussion of cost and  budgeting  problem s.
3236. O R G A N I Z A T I O N  A N D  M A N A G E M E N T  O F  P R O D U C T I O N .  C red it 
three hours. T hree  lectures a  week. An in tro d u c to ry  course in  the field of industria l 
m anagem ent covering organizational struc tu re , includ ing  types of o rganization  and 
a discussion of the organization  of specific com panies; p ro d u c tio n  contro l, in c lu d ­
ing layout, m ateria ls hand ling , p lann ing , scheduling, rou ting , d ispatching, and  in ­
spection; w orker p roductiv ity , includ ing  m otion  study, tim e study, job  evaluation  
and  incentive w age p lans; and  a  b rief discussion of problem s in  engineering  econ­
omy. T his course is offered specifically for the School of In d u stria l and  L abor R ela­
tions students. Engineers m ay no t register fo r this course. O th e r studen ts m ay 
register only by perm ission of the  instructor.
3241. E L E M E N T A R Y  I N D U S T R I A L  S T A T I S T I C S .  C red it th ree  hours. Tw o 
recitations an d  one com puting  period  a  week. P rerequisite, C alculus. T h e  tech­
niques of sta tistica l analysis as applied  to engineering  and  in dustria l problem s. 
E lem entary  probability , averages an d  m easures of varia tion , inference, large 
sam ple theory, some aspects of sm all sam ple theory, corre lation , index  num bers 
and  business series.
3242. S T A T I S T I C A L  Q U A L I T Y  C O N T R O L .  C red it th ree  hours. T w o rec ita ­
tions and one com puting  period a  week. P rerequisite, 3241 or equivalent. Basic 
statistical applications in the field of in dustria l p roduction , inspection, and  experi­
m entation . V arious sam pling, control, and  inspection problem s, w ith  special re f­
erence to  p ractica l applications. U nderly ing  theory, assum ptions, an d  lim itations.
3247. P R I N C I P L E S  O F  C O S T  C O N T R O L .  C red it th ree  hours. T w o rec ita ­
tions and  one com puting  period  a  week. P rerequisite, 3231 or equivalent. Cost 
collection for p roduction  o rder and continuous process in d ustria l operations. T he 
purposes of cost accounting , the  effect of the  type of organ ization  of the  enterprise, 
and  the conception of the basic principles of cost contro l are  stressed. Budgets and  
s tandards as a  goal for ad equate  cost control.
3250. I N D U S T R I A L  A C C O U N T I N G  A N D  C O S T  C O N T R O L .  C red it four 
hours. T h ree  lectures and  two com puting  periods a  week are  scheduled, b u t a 
class will m eet only four tim es a  week. Prerequisite, 3235. A basic course in  m od­
ern  in d ustria l accounting  theory including deta iled  study of cost collection systems 
w ith  em phasis on principles of control. Special jou rnals an d  ledgers, contro lling  
accounts, voucher system, p roduction  o rd er an d  process type systems are  studied. 
S tan d ard  costs and  budgets are also discussed. Courses 3231 an d  3247 fulfill the 
requ irem ent for this course.
3253. C H E M I C A L  E N G I N E E R I N G  C O S T  A C C O U N T I N G .  C red it three  
hours. T w o recitations and one com puting period  a week. Basic accounting  and  
cost accounting  are studied. Em phasis on  the  cost accounting  and  cost analysis 
w hich applies to  the chem ical industry . S tandards, budgetary  contro l, p rofit an al­
ysis, and  sta tem en t analysis are discussed briefly to em phasize the necessity of com ­
plete cost control.
3254. S T A N D A R D  C O S T S  A N D  M A N A G E M E N T  C O N T R O L .  C red it three  
hours. O ne lecture  and  two com puting periods a  week. Prerequisites, 3250 and 
3263 or 3261. A com prehensive study of profit analysis, sta tic  budgets, s tan d ard
costs, flexible budgets, and  o th er cost analyses as app lied  to  p roduction  and  sales. 
T h e  establishm ent of, the  organization  for, and  the  contro l th rough  standards for 
m ateria l, labor, overhead are thoroughly  studied. P resen tation  of the cost in for­
m ation  for use by m anagem ent is em phasized.
3255. E L E M E N T S  O F  I N D U S T R I A L  A C C O U N T I N G .  C red it th ree  hours. 
O ne lectu re  and  two com puting  periods a  week. A basic course in  m odern  indus­
tria l accounting  and  cost finding.
3261. I N D U S T R I A L  E N G I N E E R I N G .  C red it th ree  hours. O ne lectu re  and  
two laborato ry  periods a  week. Prerequisites, 3250, 3404 or equivalent, o r by con­
sent of the  instructor. A course th a t  in tegrates the several fields of engineering  in  
w hich a knowledge of m achine design, m aterials, and  p roduction  tools and  p roc­
esses are utilized to determ ine correct m an u factu ring  m ethods and  th e ir p ro p er 
sequence. T h e  laboratory  w ork consists of re la ted  problem s covering such topics as 
m ethods engineering, principles of engineering econom y, includ ing  econom ic lo t 
size, m ateria ls hand ling , p lan t layout, p roduction  contro l, an d  the  p roduction  
analysis of various m anufactu red  products.
3262. M E T H O D S  E N G I N E E R I N G .  C red it th ree  hours. O ne lecture  and  two 
com puting periods a  week. Prerequisite, 3235 or 3236. A study of the princip les of 
work sim plification, m otion  study, and  tim e study as app lied  to m an u factu ring  and 
adm inistrative  operations. T h e  fundam entals of charting  and  analyzing problem s 
of w ork flow in  industry ; the coord ination  of m an  tim e w ith  m achine tim e in 
m anufactu ring  operations; the principles of m otion  econom y an d  m icrom otion 
analysis, p a rticu larly  w ith  reference to the  design of w ork-place layouts fo r assem­
bly and m achine hand ling  w ork; the theory and practice  of tim e study fo r setting  
industria l standards th rough  w atch  studies, s tan d ard  d a ta , and  elem ental m ove­
m ent-tim e standards. L aboratory  periods are devoted to w orking p ractica l p rob ­
lems in  operational analysis and  m otion  econom y during  w hich m otion  pictures 
are taken  of operations and  used in  m icrom otion analysis to  arrive a t  b e tte r m eth ­
ods. T im e studies are taken  in  laboratory , shops, an d  ac tual factory  operations 
from  w hich tim e studies are com puted.
3263. P R O D U C T I O N  E N G I N E E R I N G .  C red it th ree  hours. O ne lec tu re  and  
two laborato ry  periods a  week. Prerequisites, 3262, 3250, 3404, o r consent of the 
instructor. T h is course in tegrates the  engineering  an d  econom ic princip les govern­
ing p roduction . T h e  stu d en t will analyze various m anufactu red  products as to m a­
te ria l; m ethods; operations; m achine selections; tool, jig , and  fixture requ ire ­
m ents; operational tim es; and  m aterials h and ling  techniques based on the p rin ­
ciples of engineering  economy.
3264. P R O D U C T I O N  E N G I N E E R I N G .  C red it th ree  hours. O ne  lectu re  and 
two laboratory  periods a  week. Prerequisite, 3263. A con tinuation  of 3263. T h e  
com putations and designs m ade in 3263 will be used as a  basis for fu rth e r in teg ra ­
tion  of p roduction  and  engineering. T h e  stu d en t will com pute floor space requ ire­
m ents resulting  in  a  com plete p lan t layout of bo th  p roductive  and  service d e p art­
m ents. A fter this, the basic problem s of p roduction  p lann ing , p roduction  control, 
and  cost contro l concerned w ith  the  layout will be discussed.
3265. P R O D U C T I O N  C O N T R O L .  C red it th ree  hours. T w o recita tions and 
one laboratory  period a week. Prerequisite  3264. A deta iled  study of the  principles 
and  m ethods of p roduction  control, includ ing  jo b  estim ating ; p lann ing , rou ting , 
scheduling, and  d ispatching of m anufactu ring  operations; inspection  and  quality  
con tro l; sto rekeep ing ; m achine records and  m achine load ing ; tool crib op eratio n ; 
forms design; G a n tt charts and  the  use of con tro l boards.
3266. A D V A N C E D  M E T H O D S  E N G I N E E R I N G .  C red it th ree  hours. O ne 
recita tion  and  two labora to ry  periods a  week. P rerequisite, 3262. A dvanced study 
of w ork sim plification in  industry. Special em phasis is p laced  on advanced  theories
of determ ining best designs from  the s tandpo in t of m otions requ ired  of an  operato r 
and  for de term ining tim e standards fo r in d ustria l operations. L abora to ry  periods 
are devoted to  solutions of problem s in  the  design of m achines, tools, jigs, fixtures 
and  w orkplace layouts from  a m otion  econom y p o in t of view. These will involve 
film studies of operations in  industry  and the construction  of sam ple layouts.
3270. I N D U S T R I A L  M A R K E T I N G .  C red it three  hours. T h ree  recitations a 
week. Prerequisites, 3250, 3241. A study of in dustria l m arketing  as re la ted  to 
p ro d u c t p lann ing , policy, and  research ; sales and  m arke t analysis; d istribu tion  
channels; p ricing  and  term s of sale; sales p ro m otion ; m anagem ent an d  organiza­
tion  of sales fo rce; sales control. Aspects of re la ted  pu rchasing  problem s are  also 
covered.
3271. I N D U S T R I A L  M A R K E T I N G  R E S E A R C H .  C red it th ree  hours. P re­
requisite , 3270. T echniques of m arket research  app lied  to specific problem s re la ted  
to industria l goods.
3272. I N D U S T R I A L  S A L E S M A N S H I P .  C red it two hours. O ne recita tio n  and 
one com puting  period  a  week. Prerequisite, 3270. A study of basic princip les of 
selling an d  the  app lication  of these principles to  case problem s.
3290. S P E C I A L  I N V E S T I G A T I O N S  I N  I N D U S T R I A L  A N D  E N G I N E E R ­
I N G  A D M I N I S T R A T I O N .  C red it as a rranged . O ffered to  qualified students in d i­
vidually  o r in  sm all groups. Involves the study, u n d e r d irection , of special problem s 
in the field of industria l and engineering adm in istration .
3298, 3299. P R O J E C T . T o ta l cred it six hours. T hese course num bers are as­
signed to cover work done du ring  the last u n d erg rad u a te  year on a  p ro jec t in  the 
field of industria l and  engineering adm in istration . T h e  c red it hours given fo r each 
course will depend upon the am oun t and quality  of the  w ork done each semester.
MACHINE DESIGN
Messrs. B U R R , D uB O IS , F O R E M A N , H A M IL T O N , M A B IE , O C V IR K , P H E L ­
AN, and  W H E E L E R .
3327. K I N E M A T I C S .  C red it two hours. F o r electrical engineering  students. 
T w o recitations a  week. Prerequisites, courses 3112 and  M athem atics 162. A brief 
study of the displacem ents, velocities, and accelerations in  and  form s of linkages, 
cam s, gears, belts, and trains of m echanism .
3351. M E C H A N I S M .  C red it three  hours. T w o recita tions and  one design-room  
period a week. Prerequisites, 3112, 1151. A study of displacem ents, linkages, cam s, 
gears, belts, and trains of m echanism .
3352. D Y N A M I C S  O F  M A C H I N E R Y .  C red it th ree  hours. T w o recita tions and 
one design-room  period a week. Prerequisites, 3351 and  1152. G raph ica l and 
analy tical studies of velocities and  accelerations and  of sta tic  and  in e rtia  forces 
in m echanism ; engine force analysis, flywheels, and  balancing.
3353. D E S I G N  O F  M A C H I N E  M E M B E R S .  C red it three  hours. O ne  lecture 
an d  two design-room  periods a  week. Prerequisite, 3351, and  prerequ isite  o r p a ra l­
lel, 1154 and  1231. A pplication  of m echanics, kinem atics, m ateria ls, and  processes 
to the design and selection of m achine m em bers such as fastenings, links, springs, 
transla tion  screws, belts, w ire-rope, chains, couplings, clutches, brakes, gears, shafts, 
and bearings.
3354. D E S I G N  O F  M A C H I N E S .  C red it three  hours. For students in  O ption  A. 
O ne lecture and  two design-room  periods a  week. Prerequisites, 3353 and  3404, 
and  prerequisite  or paralle l, 6113. A pplication  of m echanics, kinem atics, m aterials, 
and  processes to the  design of com plete m achines and  the  m odification of existing 
m achines. C om putations and  layout draw ings as requ ired .
3356. D E S I G N  O F  M A C H I N E S .  C red it th ree  hours. F o r studen ts in  O p tion  B. 
O ne lecture and  two design periods a  week. Prerequisites, 3353 and 3404, and 
prerequisite  or paralle l, 6113. Sim ilar to 3354, b u t includ ing  the design or m odi­
fication of p roduction  m achines and  the design of jigs and  fixtures.
3361. A D V A N C E D  M A C H I N E  A N A L Y S I S .  C red it three hours. T h ree  lectures 
a  week. Prerequisite, 3353. E x tended  analyses of m echanism s and  m achinery m em ­
bers such as brakes and bearings. Problem s in lubrication , im pact, creep, therm al 
stress, residual stress, and g raph ical determ ina tion  of shaft deflection.
3366. A D V A N C E D  K I N E M A T I C S .  C red it three  hours. T w o lecture-discussion 
periods and  one design period a week. Prerequisite, 3352. A dvanced graph ical and 
sem i-graphical trea tm en t of velocities and  accelerations. F u rth e r trea tm en t of 
Coriolis’ acceleration. A dvanced analysis and  design of cams, gears, and unique 
linkages. Synthesis of m echanism .
3367. D E S I G N  P R O B L E M S  I N  V I B R A T I O N S  A N D  D Y N A M I C S .  C red it 
three hours. T w o lectures and  one experim ental laboratory  or com putation  period 
a week. Prerequisites, 1155, 3352, 3353. A pplications of dynam ics and  v ibration  
theory to the design of m achinery; v ib ration  and shock m ounts, dam ping devices, 
critical speeds, inheren t-balance, self-induced vibrations, an d  analyses in  F o u rie r’s 
series.
3370. S P E C I A L  I N V E S T I G A T I O N S  I N  M A C H I N E  D E S I G N .  C red it a r­
ranged. E ach term . In d iv idua l work or w ork in  small groups un d er guidance in 
the design and developm ent of a  com plete m achine, in  the analysis o r experim ental 
investigation of a  m achine o r com ponent of a  m achine, o r studies in  a special field 
of m achine design.
3372. M A C H I N E  D E S I G N  L A B O R A T O R Y .  C red it three hours. O ne lecture 
and  two laborato ry  periods a  week. Prerequisite, 3353. Investigation  and  evalua­
tion of m ethods used to ob tain  design and  perform ance da ta . T echniques of ph o to ­
elasticity, stra in  m easurem ent, pho tography , v ib ration  m easurem ents, tem pera ture  
m easurem ent, ba lancing m ethods, characteristics of w ear and lubrication , and  de­
velopm ent techniques are studied  as applied  to m achine design problem s.
3373. C R E A T I V E  D E S I G N .  C red it two hours. T w o design periods a  week. 
P rerequisite, 3354 o r 3356. L ayout design em phasizing the  developm ent of im ­
proved designs by successive sketches. U se of sim ple rules to stim ulate ideas.
3375. M A C H I N E R Y  S U R V E Y . C red it three hours. T w o lectures and one lab­
oratory  period fo r field trips a  week. P rerequisite, 3353. A study of au tom atic  
and sem iautom atic m achinery  such as dairy , canning, w ire-form ing, textile, m a­
chine-tool, com puting, and  p rin ting  equipm ent. R ecom m ended as a  T erm  8 elec­
tive for students considering a p ro jec t in  m achine design.
3377. A U T O M O T I V E  E N G I N E E R I N G .  C red it th ree  hours. T h ree  lectures a 
week. P rerequisite, 3353. A n analysis of the app lication  of engineering principles to 
the  design and  operation  of autom otive vehicles. V ehicle stability, w eight d istribu ­
tion  and wheel location, flotation, steering, driving, braking, and rid ing  com fort of 
the vehicle are studied. Engine design is no t extensively considered, b u t engine pe r­
form ance abilities and  lim itations are considered for th e ir effect on c lu tch , tran s­
mission, and  drive system. Pow er dem ands of the vehicle are analyzed, and the 
m atch ing  of engine supply pow er and  car dem and pow er is considered. T h e  pe r­
form ances and lim itations of m echanical, hydraulic, and  electrical transmissions 
are studied.
3398, 3399. P R O J E C T .  T o ta l cred it six hours. W ork of the  n in th  and  ten th  
term s in  the form  of p ro jects to in teg rate  the tra in ing  in  m echanical engineering 
when such work is done principally  in the field of m achine design. H ours of credit 
given for each course will depend upon the am ount an d  quality  of the work done 
each term.
M A T E R I A L S  P R O C E S S I N G  
Messrs. GEER, HENRIKSEN.
3402. M A C H I N E  T O O L S .  Credit two hours. One lecture and one laboratory 
period a week. Demonstrations, discussion, and operation of basic machine tools 
and their accessories. Demonstrations of the common type production machine 
tools and accessories.
3403. F U N D A M E N T A L S  O F  M A C H I N E  T O O L S .  C redit one hour. One lab­
oratory period a week. Demonstrations and operation of the basic machine tools 
and their accessories. Small tools and their applications.
3404. P R O D U C T I O N  M A C H I N E  T O O L S .  C redit two hours. One lecture and 
one laboratory period a week. Prerequisites, 3403, 6110. Investigations of some 
general principles of machine tools, and a study of machine tools and their acces­
sories for volume production, including autom atic operation. Jigs and fixtures and 
advanced tooling techniques, such as for tu rre t lathes, screw machines, and for 
thread and gear cutting, are discussed and demonstrated.
3405. G A G E  L A B O R A T O R Y .  C redit one hour. One laboratory period a week. 
M ust be taken with or after 3404. A study of measuring instruments for the con­
trol of size, form, and alignment of commercial goods and tools, including gages. 
Standard techniques of O rdnance, A.S.A., and others are dem onstrated and applied 
in project inspections. Individual experience is acquired in  the operation of gaging 
equipment.
3406. F U N D A M E N T A L S  O F  M A T E R I A L S  P R O C E S S I N G .  C redit two hours. 
One lecture and one laboratory period a week. Basic machine tools, their acces­
sories and operation. Small tools and their applications. Workshop measuring 
methods. Industrial woodworking.
3407. A D V A N C E D  M A T E R I A L S  P R O C E S S I N G .  Work and credits as ar­
ranged with Mr. GEER and Mr. H ENRIKSEN.
3411. C U T T I N G  T O O L S .  C redit three hours. Two lecture periods and one 
laboratory period a week. Prerequisites, 3403 or equivalent; desirable, 6110 or 
1221 or equivalent. The action of the cutting tool. Chip formation and built-up 
edge. Grain distortion, work hardening and surface stresses. Chip pressure and its 
measurement. Tool wear and tool life, Woxen’s tool-life equation, E rnst-M erchant’s 
force-diagram. C utting fluids, their performance and application. M achinability of 
metals. Principal features of cutting tools; angles, nose radii, chip breakers, shear 
cutting, vibration and chatter. C urrent types of single-point and m ultiple cutting 
tools. Tool grinding and maintenance.
3412. M A C H I N E  T O O L  O P E R A T I O N S .  Elective for undergraduates and grad­
uate students. C redit three hours. Prerequisite, 3404. One lecture period and two 
laboratory periods a week. Principal production methods in  machine shops. Raw 
materials and their preparation for production. Work- and tool-holding methods 
and devices, their relative properties and applications. Sequence of operations, the 
building up of accuracy. Principal features of conventional machining methods as 
related to planning, i.e., relative location of work-holding parts, and cutting tools. 
Bench work as applied to m anufacturing methods. Tool layout for machine tools; 
some special m ethods: thread and gear m anufacturing, tool room methods. H igh 
precision work. Chip disposal and shop maintenance.
3413. M A C H I N E  T O O L S .  C redit three hours. One lecture period and two 
laboratory periods a week. Prerequisite, 3351 or equivalent. Classification of m a­
chine tools, dimensional capacities, curren t sizes, and some exceptions from estab­
lished practice. General practice for machine tool speeds and feeds, the arithm eti­
cal and the geometrical progression, limitations thereof. M echanical, hydraulic, 
and electrical drives for machine tools; performance, efficiency and fields of appli­
cation. Problems of strength and rigidity in machine tools. Prevention of vibration
and chatter. M achine tool slides and ways. Some principal elements of machine 
tools. M achine tool lubrication, testing, and m anufacturing methods. Present trend 
in development. Obsolescence and modernization, care and m aintenance.
3425. A D V A N C E D  G A G E  L A B O R A T O R Y .  Credit three hours. Prerequisites, 
3405, 1232; students must have had 3242 or be registered in it. One lecture and 
two laboratory periods a week. An intensive study of gaging practices and 
standards, as applied to modern industrial m anufacture. Application of quality 
control techniques. Automatic sorting, continuous gaging, a selective-assembly 
inspection. Ultrasonics, electronics, and pneum atic systems and their use. Radiation 
inspection. Nondimensional inspection.
3498, 3499. P R O J E C T .  T otal credit hours. Work of the ninth and tenth terms 
in the form of projects to integrate the training in mechanical engineering when 
such work is done principally in  the field of materials processing. Hours of credit 
given for each course will depend upon the am ount and quality of the work done 
each term.
H E A T - P O W E R  E N G I N E E R I N G
Messrs. ANDRAE, CLARK, D R O PK IN , ERDM AN, FA IR C H ILD , GAY, H O E,
KATZ, MACKEY, M A R T IN U Z Z I, M O N RO E, SH EPH ERD , and W ATSON.
3501. E N G I N E E R I N G  T H E R M O D Y N A M I C S .  Credit four hours. Each term. 
Two lectures and two recitations a week. Prerequisites, M athematics 161, 162, 163; 
Physics 116; Chemistry 105, 106. Fundam ental principles of engineering therm o­
dynamics; energy concepts and energy equations; laws of thermodynamics; equi­
librium, availability, and reversibility; thermodynamic properties of fluids, includ­
ing perfect gases, actual gases, vapors, m ixtures; nonflow and flow processes, cycles.
3502. H E A T - P O W E R  L A B O R A T O R Y .  C redit two hours. Fall term. Two 
laboratory periods a week. Prerequisite, 3501; or 3501 must be taken in the same 
term. Laboratory study of application, calibration, and accuracy of instruments 
used in heat-power laboratory, including pressure gages, manometers, planimeters, 
indicators, tachometers, dynamometers, fluid flow meters, calorimeters, gas ana­
lyzers, psychrometers.
3503. H E A T  T R A N S F E R  A N D  T H E R M A L  M E A S U R E M E N T S .  C redit three 
hours. Spring term. Two recitations and one laboratory period a week. Prerequi­
sites, 3501, 1155. The fundam entals of heat transfer by conduction, convection, 
and radiation; heat transfer in engineering apparatus. Laboratory instruction in 
measurement of tem perature, therm al conductivity, and film coefficients of heat 
transfer.
3504. F U E L S  A N D  C O M B U S T I O N .  C redit two hours. Each term. Two recita­
tions a  week. Prerequisite, 3501. A study of the properties of solid, liquid, and 
gaseous fuels affecting the design and performance of engineering apparatus. Study 
of the combustion process including combustion in furnaces and engines.
3505. R E F R I G E R A T I O N  A N D  A I R  C O N D I T I O N I N G .  C redit three hours. 
Fall term. Two recitations and one laboratory period a  week. Prerequisites, 3501, 
3502, 3503. Study of the fundam ental theory of refrigeration; analysis of compres­
sion, absorption, and steam je t systems; refrigerating equipm ent and engineering 
applications. Principles and practice in the conditioning of air, including heating, 
humidifying, cooling, and dehumidifying.
3506. S T E A M  P O W E R .  C redit three hours. Spring term. Two recitations and 
one laboratory period a week. Prerequisites, 3501, 3502, 3503, 3504. A study of 
vapor cycles, combustion equipment, draft apparatus, boilers, condensers, evapo­
rators, feedwater heaters, economizers, air preheaters, feed pumps, steam engines, 
steam turbines, and complete plants. Industrial uses of steam, heat, and power.
3507. C O M B U S T I O N  E N G I N E S .  C redit four hours. Spring term. Three reci­
tations and one laboratory period a  week. Prerequisites, 3501, 3502, 3503, 3504. 
Study of combustion engines with particular emphasis upon thermodynamics and 
the combustion process. Application and perform ance of spark-ignition and com- 
pression-ignition engines, gas turbines, je t engines, and auxiliaries.
3508. H E A T - P O W E R  E N G I N E E R I N G .  C redit three hours. Fall term. Two 
recitations and one laboratory period a week. Prerequisites, 3501, 3502, 3503, 
3504. Performance and application of spark ignition and compression ignition 
combustion engines and their auxiliaries; steam power plants and power p lant 
equipment, including steam generators, heat exchangers, pumps, fans.
3509. H E A T - P O W E R  E N G I N E E R I N G .  C redit three hours. Spring term. Two 
recitations and one laboratory period a  week. Prerequisites, 3501, 3502, 3503, 
3504. Power p lant prime movers, including steam and gas turbines; refrigeration; 
heating, ventilating, and air conditioning.
3510. E N G I N E E R I N G  I N  F O O D  P R O C E S S I N G .  C redit three hours. Fall 
term. Three lecture-recitation periods a  week. Prerequisites, elementary physics 
and chemistry. Primarily for students in the College of Agriculture and School of 
N utrition. N ot open to engineering students. An introduction to engineering prin­
ciples of construction and operation of mechanical and electrical equipm ent used 
in the preservation and storage of foods.
3530. H E A T - P O W E R  E N G I N E E R I N G .  C redit three hours. Spring term. One 
lecture and two recitations a week. Prerequisites, M athematics 161, 162, 163; 
Physics 116; Chemistry 105, 106. Energy concepts and energy equations; therm o­
dynamic properties of gases, vapors, and m ixtures; nonflow and flow processes; cycles.
3533. H E A T - P O W E R  E N G I N E E R I N G .  C redit three hours. Fall term. Two 
recitations and one laboratory period a week. Prerequisite, 3530. Fuels, combus­
tion, steam-generating units; steam turbines, condensers, combustion engines, and 
performances of complete power plants.
3535. H E A T - P O W E R  E N G I N E E R I N G .  C redit three hours. Fall term. One 
lecture and two recitations a week. Prerequisites, M athem atics 161, 162, 163; 
Physics 116; Chemistry 105, 106. Energy concepts and energy equations; therm o­
dynamic properties of gases, vapors, and m ixtures; nonflow and flow processes; 
cycles.
3536. H E A T - P O W E R  E N G I N E E R I N G .  C redit three hours. Spring term. One 
lecture and two recitations a  week. Prerequisite, 3535. Steam power p lan t and 
auxiliaries; compressed air p lan t; refrigeration and refrigerating apparatus; com­
bustion engines.
3541. H E A T - P O W E R  I .  Credit three hours. Fall term. Two lectures and one 
two-hour laboratory or computing period a  week. Required of students in  the 
School of Civil Engineering. Prerequisites, M athem atics 161, 162, 163; Physics
116. Energy concepts and energy equations; laws of thermodynamics; properties, 
processes, and cycles of gases. Internal combustion engines; the compressed air plant.
3542. H E A T - P O W E R  2 .  C redit two hours. Two lectures a  week. Required of 
students in  the School of Civil Engineering. Spring term. Prerequisite, 3541. Prop­
erties and processes of vapors; steam engines; steam turbines; the elementary steam 
power plant. The fundamentals of heat transfer by conduction, convection, and 
radiation; applications to problems in heat transfer of special interest to students in civil engineering.
3550. H E A T - P O W E R  R E S E A R C H . C redit to depend upon hours of actual 
work. Recitation and laboratory instruction will be given to a  limited num ber of 
undergraduates and graduate students interested in  work to supplem ent tha t given
in required courses in the fields of internal combustion engines, power plants, heat 
transfer, refrigeration, air conditioning, and instruments.
3551. S T E A M  T U R B I N E S .  Elective for seniors. C redit two hours. Alternate 
terms. Two lectures a  week. Prerequisite, 3501. Classification of turbines and 
description of leading features of the various types; mechanical and therm al con­
siderations underlying the action of steam in turbines; calculations involved in 
turbine design; discussion of building, erecting, and testing; adaptability to special 
conditions of service; economic results of the use of turbines in engineering 
practice.
3553. T E M P E R A T U R E  M E A S U R I N G  I N S T R U M E N T S .  Elective for seniors 
and graduates. C redit two hours. One lecture and one laboratory period a  week. 
Prerequisite, 3503 or equivalent. This course covers the theory, construction, cali­
bration, and application of liquid-in-glass thermometers, solid expansion ther­
mometers, pressure-spring thermometers, electrical resistance thermometers, ther­
moelectric thermometers, optical pyrometers, radiation pyrometers, and other tem­
perature measuring devices.
3554. D I M E N S I O N A L  A N A L Y S I S .  Elective for juniors and seniors. Credit two 
hours. Two lecture-recitation periods a week. Dimensions of physical units. Use 
of dimensional analysis. Derivation of dimensionless constants. Geometric, dynamic, 
and kinematic similarity. The principles of similitude and their application to 
solutions of problems with particular stress on the use of dimensional analysis and 
the principles of similitude in experimental work.
3555. G R A P H I C A L  C O M P U T A T I O N  A N D  R E P R E S E N T A T I O N .  Elective 
to undergraduate students who have completed four terms or to graduate stu­
dents. C redit two hours. Two recitations a week. Design of slide rules, network 
charts, and alignment charts; derivation of empirical equations to fit experimental 
data.
3556. A D V A N C E D  A I R  C O N D I T I O N I N G .  Credit three hours. Two lectures 
and one laboratory period a  week. Prerequisite, 3505 or equivalent. Selected 
problems in the study of air conditioning principles and apparatus; panel heating 
and cooling; the heat pump.
3560. A I R C R A F T  P O W E R  P L A N T S .  Credit three hours. Three recitations a 
week. Prerequisite, senior standing. Operating principles and mechanical and 
thermal characteristics of reciprocating and rotating types of aircraft power plants. 
Studies augmented by reading of technical papers and solutions of problems.
3561. A I R C R A F T  E N G I N E  D E S I G N .  C redit three hours. Two laboratory 
computing periods a week. Prerequisites, 3507, 3353. Engine design principles and 
pertinent thermodynamic calculations. Design of engine components with regard 
to functions and loads.
3563. A D V A N C E D  T H E R M O D Y N A M I C S .  Elective for advanced students. 
Credit two hours. Two recitations a week. Prerequisite, 3501 or equivalent. The 
C arnot principle; tem perature scales; entropy; the state properties of a substance, 
their experimental determ ination and correlation; equations of state, kinetic 
theory of gases; mixtures of ideal gases; special topics in mathematics will be 
considered as needed.
3570. A U T O M A T I C  C O N T R O L  E N G I N E E R I N G .  C redit three hours. Two 
lectures and one laboratory period a  week. Prerequisite or parallel courses, 3502 
and 2331. A study of the commercially available autom atic controllers commonly 
used in current industrial practice, with special reference to type of construction, 
installation requirements, and available control patterns. The problems existing 
in  various plants and processes will be discussed, and the influence of the control 
modes on process behavior will be studied.
3580. D I E S E L  E N G I N E E R I N G .  C redit three hours. Two lecture-recitation 
periods, one laboratory or computing period a  week. Prerequisites, 3501, 3507. 
Consideration will be given, both in the classroom and the laboratory, to design 
and construction of typical diesel engines, fuel injection systems, combustion 
chamber design and combustion phenomena, engine governors, supercharging, fuels 
and lubricants for diesel engines, and engine performance. T he objective of this 
course is to emphasize the basic concepts influencing the performance of a  diesel 
engine and its accessories and to provide an opportunity for experim ental study 
of the characteristics of the diesel engine.
3581. A D V A N C E D  C O M B U S T I O N  E N G I N E S .  C redit three hours. One 
recitation and two computing periods a  week. Prerequisites, 3501 and 3507. De­
tailed study of operation and design of combustion engines for automotive, 
marine, and industrial uses; special emphasis on the spark-ignition engine; the 
m atching of engine supply power and propulsion dem and power.
3590. G A S  T U R B I N E  P L A N T S .  Elective for graduate students and seniors 
in mechanical engineering. C redit three hours. Three lectures a week. Prerequisite, 
3501. Fundam ental study of the cycles and apparatus of the modern gas turbine 
p lan t; performance and suitability of this type of power p lant for various applica­
tions.
3591. P R I N C I P L E S  O F  T U R B O M A C H I N E R Y .  C redit three hours. T hree lec­
tures a  week. Prerequisites, 3501 and 2331 (or equivalent). The transfer of energy 
between a fluid and a ro tor; application of thermodynamics and fluid dynamics 
to rotating machinery; centrifugal and axial flow pumps, compressors, and turbines.
3598, 3599. P R O J E C T .  T otal credit six hours. W ork of the nin th  and tenth 
terms in the form of projects to integrate the training in mechanical engineering 
when such work is done principally in the field of heat-power engineering. Hours 
of credit given for each course will depend upon the am ount and quality of the 
work done each term.
Electrical Engineering
C O U R S E S  B Y  G R O U P S  . . . W ithin the School of Electrical Engineering, 
courses are num bered in groups, with each course designated by a  four-digit 
num ber in which the first digit is 4. T he second digit denotes the course group, 
and the third and fourth digits identify the course within the group.
The descriptions of courses offered in  the School of Electrical Engineering 
follow. Courses required of students in electrical engineering in other divisions 
may be found on pages 116-124.
G E N E R A L  C O U R S E S  
Messrs. BALLARD, C O T TR E L L, M cILRO Y , and STRONG.
4021. E N G I N E E R I N G  R E P O R T S .  Term  9. Required. C redit three hours. Fall 
term  only. One lecture and one recitation each week. Texts: W r i t i n g  t h e  T e c h n i c a l  
R e p o r t ,  Nelson; R e p o r t  W r i t i n g ,  Gaum and Graves. The objective of this course 
is to develop the basic principles of exposition, the knowledge of suitable form, 
and the appreciation of function tha t will enable students to write and present 
technical reports which meet professional standards.
4041 and 4042. N O N R E S I D E N T  L E C T U R E S .  Terms 9 and 10. Required. 
T otal credit one hour for both terms. Both fall and spring terms. One lecture each 
week. The course consists of a  series of lectures given by lecturers invited from 
industry and from certain other departm ents of the University for the purpose of 
assisting students in their approach to employment and in their transition from 
college to industrial life. W ith permission of the professor in charge, attendance 
a t other lectures of suitable subject m atter may be substituted for attendance at 
the lectures of this course.
4051. P A T E N T S .  Elective. Credit one hour. One lecture-recitation each week. 
T ext: mimeographed notes. Open to ninth- and tenth-term  students in electrical 
or mechanical engineering and to others by special permission. The patent law of 
the U nited States is studied, including the procedure in  obtaining a  patent. 
Typical patents are discussed. Additional topics include: interference actions; 
actions coming before the federal courts; the engineer as an expert witness; and 
the rights of inventors.
4091 and 4092. P R O J E C T .  Terms 9 and 10. Required. Credit three hours for 
each term. Fall and spring terms, respectively. To develop self-reliance and ini­
tiative in working with engineering problems, each student, in his final terms, 
studies a  special problem which is normally closely related to his option. The 
choice of a problem is made by the student after consultation with members of 
the teaching staff. This consultation begins during the term  preceding th a t in 
which actual work on the project is begun. Project problems may include the 
following: analysis and study of advanced theory in  one of the several branches 
of engineering or allied fields; analysis and testing of equipment under conditions 
not considered in regular courses of study; design, construction, and testing of 
special apparatus in which the student is particularly interested. Throughout the 
work the student is expected to conform to good engineering practice in keeping 
a  complete notebook of day-by-day tests and investigations. A t frequent intervals 
he is required to submit this notebook to the supervising staff member for dis­
cussion, comments, and suggestions. He is expected to submit a  well-written 
technical paper which describes his investigation and summarizes the results.
C O U R S E S  I N  B A S I C  E L E C T R I C A L  E N G I N E E R I N G
Messrs. AN KRUM , BURCKM YER, C O T T R E L L , JO N ES, McLEAN, M A LTI, 
OSBORNE, and STRONG.
4111. B A S I C  E L E C T R I C A L  E N G I N E E R I N G .  Term  4. Required. C redit four 
hours. Spring term  only. One lecture, two recitations, and one computing period 
each week. Prerequisites, M athematics 163, Physics 117, Chemistry 106. T ext: 
E l e c t r i c a l  E n g i n e e r i n g ,  Strong. This is the first of two successive courses presenting 
the basic elements of electrical engineering which are common to the several 
branches of study which follow. They present the elemental concepts and laws of 
electricity and their application with emphasis on analysis rather than the memori­
zation of formulas. The student is encouraged to regard the physical significance 
of problems and to question the mathem atical result of a combination of formu­
lated principles. T he m aterial covered in the first course is identified with the fol­
lowing topics: conductors and resistance; electrical measuring instrum ents; resis­
tance m easurement; electromotive force and its sources; electromagnetic induction; 
alternating emf; power-distribution circuits; d-c electrical networks and methods 
of solution; conductors of nonuniform section or m aterial; mapping of current 
paths; magnetics, magnetic circuits and forces; electromagnets; self- and m utual- 
inductance, coupling, reactors; electrostatic energy, fields, and forces; capacitance; 
transient and alternating currents in circuits with resistance and inductance, in 
circuits with resistance and capacitance, and in series circuits with resistance, 
inductance, and capacitance.
4112. A L T E R N A T I N G - C U R R E N T  C I R C U I T S .  T erm  5. Required. Credit 
four hours. Fall term  only. One lecture, two recitations, and one computing 
period each week. Prerequisites, 4111 and M athem atics 607. T ext: A l t e r n a t i n g -  
C u r r e n t  C i r c u i t s ,  K erchner and Corcoran. T he study of alternating-current circuits 
is m ade under the following topics; average and effective values; vectors and 
vector algebra; power and power factor; series circuits; series resonance, and loci; 
parallel circuits; series-parallel circuits, and loci; a-c networks, and theorems for 
solution; equivalent circuits; coupled circuits; air-core and iron-core transform ers; 
transmission lines; power-factor correction; three-phase circuits; balanced three- 
phase relations; three-phase power; measurement of three-phase power and 
energy; three-phase transmission; determ ination of phase sequence; non-sine waves 
in single-phase and in polyphase circuits; harmonics in three-phase circuits.
4113. T R A N S M I S S I O N  L I N E S  A N D  F I L T E R S .  T erm  7 or 8 . C redit three 
hours. Three recitations. T ext: T r a n s m i s s i o n  L i n e s  a n d  N e t w o r k s ,  Johnson. A 
study of the behavior, over a range of frequencies, of circuits with lumped or 
distributed elements, including filters of the lattice, constant K  and derived types, 
and of transmission lines in the steady state.
4114. T R A N S I E N T S  I N  L I N E A R  S Y S T E M S .  Term  7 or 8 . C redit three 
hours. Two recitations and one computing period a  week. T ransient behavior of 
circuits w ith lumped constants. T he classical solution of single- and double-energy 
circuits in the transient state. T he ordinary linear differential equation. The 
Laplace transform ation of such an equation. T he solution of such an equation by 
Laplace transforms. Systems of ordinary linear differential equations, their 
Laplace transformation, and their solution.
4116. E L E C T R I C - C I R C U I T  L A B O R A T O R Y .  Term  5. Required. C redit three 
hours. Fall term  only. One lecture and one lecture-laboratory period each week. 
Prerequisite, 4111. M ust be preceded or accompanied by 4112. T ex t: mimeo­
graphed notes, supplemented by reference to E l e c t r i c a l  M e a s u r e m e n t s ,  Laws, and 
to E l e c t r i c a l  E n g i n e e r i n g ,  Strong. This course and the two machinery laboratory 
courses which follow it, 4216 and 4226, require for each topic a preparatory study 
of references, a  laboratory experiment, a  w ritten report consisting prim arily of 
solutions of problems based on laboratory and other data, and a group discussion 
of the reports. The principal topics studied are basic direct-current circuits, with 
constant and with varying resistors; application and analysis of circuits in bridges 
and in other measuring apparatus; thermocouple circuits; tem perature measure­
m ent and the basic steady-state heat-flow conditions in electrical machines; con­
struction, characteristics, and circuit connections of perm anent-m agnet moving- 
coil instruments and of the w attm eter; equipm ent, procedure, and circuits used 
in  calibrating, checking, and standardizing electrical instrum ents and secondary 
standards; the construction, characteristics, and circuit connection of copper- 
oxide rectifiers and of instruments for measuring alternating voltage and alternat­
ing curren t; characteristics of ideal and of practical resistors, inductors, and 
capacitors; characteristics of single-phase circuits under approximately sinusoidal 
conditions of wave form, a t power frequencies; characteristics of therm al circuits 
under elementary transient conditions.
4121. E L E C T R O N  T U B E S  A N D  C I R C U I T S .  T erm  6 . Required. C redit three 
hours. Spring term  only. Two lecture-recitations and one computing period each 
week. Prerequisite, 4112. M ust be accompanied by 4126. T ext: B a s i c  E l e c t r o n i c s ,  
Ankrum. This is the first of a group of courses which present and expand the 
fundam ental laws of electron behavior and correlate such behavior w ith the 
functioning of simple electronic circuits. T he m aterial includes the theory of 
m atter and of electron emission; em itters; conduction in high-vacuum and in 
gas; photoelectric cells; the construction, characteristics, and control of the 
cathode-ray tube; characteristics of high-vacuum and of thermionic gas diodes;
cold electrode gas discharge tubes; rectification and filtering with L-section and 
7r-section filters; high-vacuum triode characteristics, tube param eters, and equiv- 
alent-circuits; multi-grid tube characteristics; application of linear equivalent 
circuits in devices using multi-element high-vacuum tubes.
4122. E L E C T R O N I C  C I R C U I T  E L E M E N T S .  Term  7. Required. Credit four 
hours. Fall term  only. Two lectures, one laboratory and one computing period 
each week. Prerequisites, 4121 and 4126. T ext: F u n d a m e n t a l s  o f  V a c u u m  T u b e s ,  
Eastm an; and supplementary notes. Topics include studies of air-core and iron- 
core transformers as used in communication systems; studies of class A, class B, 
and class C amplifiers; studies of basic oscillator theory; analyses of nonlinear 
circuits used for am plitude m odulation and of angular m odulation; studies of the 
operation and application of thyratrons, pool-type tubes, polyphase rectifiers, and 
electronic light sources.
4126. E L E C T R O N I C S  L A B O R A T O R Y .  Term  6 . Required. C redit two hours. 
Spring term  only. One lecture-laboratory period each week. Prerequisite, 4112. 
M ust be accompanied by 4121. T ext: mimeographed notes. This course is a 
laboratory study of topics selected from the accompanying theory course. The 
characteristics of typical electron tubes are determ ined, and these tubes are then 
utilized in appropriate circuits for more complete tests and analyses.
4131. B A S I C  C O M M U N I C A T I O N  S Y S T E M S .  Term  7. Required. Credit two 
hours. Fall term  only. Two lectures each week. Prerequisites, 4121 and 4126. Must 
be preceded or accompanied by 4122. T ext: E l e c t r i c a l  C o m m u n i c a t i o n ,  second ed., 
Albert. T he elements of wire and radio telephone and telegraph systems are 
studied. Attention is given to microphones, antennas, loud speakers, m anual and 
autom atic telephone exchanges, repeaters, multiplex circuits, teletype and picture 
transmitters, and radio transmitters and receivers.
C O U R S E S  I N  M A C H I N E R Y
Messrs. BURCKM YER, C O TN ER , M ESERVE, OSBORNE, and TARBOUX.
4211. D I R E C T - C U R R E N T  M A C H I N E R Y .  Term  5. Required. C redit three 
hours. Fall term  only. One lecture, one recitation, and one computing period each 
week. Prerequisite, 4111. T ext: D i r e c t - C u r r e n t  M a c h i n e r y ,  Kloeffler, Kerchner, 
and Brenneman. A study is made of the construction, operating characteristics, ap­
plications, and control of direct-current generators, motors, and motor-generator 
sets. Among the topics are: generator and motor parts and construction; arm a­
ture windings; operating characteristics; arm ature reaction; commutation and 
brush setting; losses and efficiency; rating ; parallel operation of generators; 
m otor applications; m anual and autom atic m otor controllers; special generators 
such as boosters, welders, Amplidyne, Rototrol, aircraft and m arine types, and 
dynamotors; generators and motors for bus, train, and m arine service; storage- 
battery charging equipment and circuits.
4216. E L E C T R I C A L  M A C H I N E R Y  L A B O R A T O R Y .  Term  6 . Required. 
Credit four hours. Spring term  only. One lecture, one recitation, and one lecture- 
laboratory period each week. Prerequisites, 4116 and 4211. T ext: mimeographed 
notes. Following a  study of direct-current m agnetization in  general and the m ag­
netic circuits of dynamos, the course proceeds to measured and predicted 
characteristics of direct-current generators and motors with all common methods 
of excitation; characteristics of generators in parallel; detection and correction of 
faulty comm utation; construction, connection, and operating characteristics of 
typical direct-current m otor controllers; measurement of segregated losses, and 
prediction of efficiency of dynamos by mechanical-drive and by retardation 
m ethods; characteristics and typical applications of the Amplidyne. There is also
a continuation of the study of elementary single-phase a-c circuits, and a  study 
of a-c bridge circuits and the detectors commonly used in  such circuits.
4221. A L T E R N A T I N G - C U R R E N T  M A C H I N E R Y .  T erm  7. Required. C redit 
three hours. Fall term  only. Two recitations and one computing period each week. 
Prerequisite, 4112. T ext: A l t e r n a t i n g  C u r r e n t  M a c h i n e r y ,  Bryant and Johnson. A 
study is made of the construction, operating characteristics, applications, and con­
trol of transformers, synchronous machines, and single-phase and polyphase in­
duction motors. Among the topics are equivalent-circuit diagram s; regulation; 
losses and efficiency; single-phase and polyphase connection of transformers; 
parallel operation of synchronous generators; circle diagrams of polyphase induc­
tion motors. Vector diagrams and graphical methods are used extensively.
4226. E L E C T R I C A L  M A C H I N E R Y  L A B O R A T O R Y .  T erm  8 . Required. 
Credit four hours. Spring term  only. One lecture, one recitation, and one lecture- 
laboratory period each week. Prerequisites, 4216 and 4221. T ext: mimeographed 
notes. The course begins with a general study of basic principles of alternating- 
current magnetization and circuit relations involving nonsinusoidal curren t and 
voltage, including detailed analysis of balanced and unbalanced polyphase circuits 
in which harmonics arise in  the load or in  the generator. Application of these 
principles is then made in analyzing selected operating characteristics of single­
phase constant-potential transformers, single-phase and three-phase induction 
motors, and synchronous motors and generators, including parallel operation of 
the latter.
C O U R S E S  I N  P O W E R
Messrs. BURCKM YER, C O TN ER , M cILRO Y , OSBORNE, TA RBO U X , and 
ZIM M ERM AN.
4321. E L E C T R I C A L  M A C H I N E  T H E O R Y .  Term  8 . Required in the Power 
Generation and U tilization group. C redit three hours. Spring term  only. Three 
recitations each week. Prerequisite, 4221. T ext: A l t e r n a t i n g - C u r r e n t  M a c h i n e r y ,  
Tarboux. This course extends the analysis of certain subjects of the prerequisite 
course. Among its topics are analysis of magnetomotive force and of air-gap flux 
in  synchronous and in induction machines for harmonics in  time and in  space; 
effects of such harmonics on induced voltage and on torque; two-reaction analysis 
of salient-pole synchronous machines; analyses of single-phase induction motors 
and com mutator alternating-current motors.
4326. P O W E R  L A B O R A T O R Y .  Term  9. Required in  the Power Generation 
and Utilization group. C redit three hours. Fall term  only. One lecture and one 
lecture-laboratory period each week. Prerequisites, 4226 and 4321. T ext: mimeo­
graphed notes. This course continues the study of basic principles of alternating-cur­
rent magnetization and the exemplification of these principles under the favorable 
conditions provided by selected transformers. Salient-pole synchronous-machine 
principles are examined from the standpoint of the two-reaction theory. The 
reactances are measured by several methods, and the theory is applied to the 
analysis of torque-angle relations, steady-state stability, and the voltage regulation 
of generators. T he measurement and the significance of the transient reactances 
are briefly studied. The special combinations of conditions th a t arise in com­
m utating alternating-current motors are analyzed for a  selected machine. The 
course includes circuit studies applied to selected alternating-current bridges and 
to symmetrical-component analysis of faults on transmission lines.
4331. E L E C T R I C A L  D E S I G N  E C O N O M I C S .  T erm  9. Elective. C redit three 
hours. Fall term  only. Two recitations and one computing period each week. Pre­
requisites, 4211 and 4221. T ex t: E l e m e n t s  o f  E l e c t r i c a l  D e s i g n ,  S till; mimeo­
graphed notes. T he object of the course is to acquaint the student with technical 
and economic problems encountered in  the design of resistors, electromagnets,
cables, condensers and condenser bushings, transformers, and ro tating  electrical 
machines.
4334. E C O N O M I C S  O F  P U B L I C  U T I L I T I E S .  Elective. C redit two hours. 
Two recitations each week. Prerequisite, Economics 107. T ext: P r i n c i p l e s  o f  E n ­
g i n e e r i n g  E c o n o m y ,  Grant. The principles underlying the selection of the most 
economical method of accomplishing an engineering objective are developed. 
These include cost of interest, depreciation, re turn  on investm ent, planning of 
p lan t expansion, and the theory and practice of setting rates for utility service. 
Most of the illustrative examples and problems are taken from the electric public 
utility field.
4341. M O T O R  C O N T R O L .  Term  9. Required in the Power Generation and 
Utilization and Industrial Electronics and Control groups. C redit two hours. Fall 
term  only. One lecture and one recitation each week. Prerequisite, 4226. T ext: 
E l e c t r i c  M o t o r s  i n  I n d u s t r y ,  Rife, Shoults, and Johnson. The course is a  study of 
the design and the functioning of typical controllers and protective devices for 
direct-current and alternating-current motors. Among the topics are problems of 
m anual and autom atic acceleration, dynamic braking, power regeneration, plug- 
ging, and voltage control for direct-current m otors; design of resistors and m ag­
netic contactors; interpretation of controller diagrams.
4342. A P P L I C A T I O N  O F  M O T O R S .  Elective. C redit three hours. One lecture, 
one recitation, and one computing period each week. Prerequisite, 4341. T ext: 
E l e c t r i c  M o t o r s  i n  I n d u s t r y ,  Rife, Shoults, and Johnson. Characteristics of motors 
and requirements of typical loads are analyzed and correlated so th a t a  proper 
motor may be selected. The course includes a  study of m otor duty cycles, adjust- 
able-speed alternating-current drives, coordinated-drive systems, and “synchro” 
systems. Inspection trips may replace several of the com puting periods.
4361. P O W E R  S Y S T E M S .  Term  8 . Required in Power Generation and Utiliza­
tion group. Credit three hours. Spring term  only. Two lectures and one computing 
period each week. Prerequisite, 4221. T ext: E l e c t r i c  P o w e r  E q u i p m e n t ,  Tarboux. 
The function and form of the electrical apparatus included in  modern power 
systems are studied. Among the power system components considered are gen­
erators, switchgear, protective devices, power transformers, converters, transmission 
line towers and conductors, and voltage regulating devices. Inspection trips to 
near-by power stations are planned to supplement classroom discussions.
4362. T R A N S M I S S I O N  O F  E L E C T R I C  E N E R G Y .  Term  9. Required in 
Power Generation and U tilization group. C redit three hours. Fall term  only. Two 
lectures and one computing period each week. Prerequisites, 4311 and 4361. T ext: 
I n t r o d u c t i o n  t o  E l e c t r i c  P o w e r  S y s t e m s ,  Tarboux. T he performance of transmission 
lines is analyzed through the following sequence of topics: evaluation of transmis­
sion line param eters from the physical dimensions of the circuit; expressions for 
voltage and for current a t sending and a t receiving ends; classification of lines as 
short, moderately long, and long; equivalent 7T and T  networks; development of 
circle diagrams to facilitate calculations of performance.
4363. S T A B I L I T Y  O F  E L E C T R I C  P O W E R  S Y S T E M S .  Elective. C redit two 
hours. Two lectures each week. M ust be preceded or accompanied by 4362. T ext: 
P o w e r  S y s t e m  S t a b i l i t y ,  Vol. I, Kimbark. T he conditions of stability of synchronous 
machines and of electric-power systems under both steady and transient condi­
tions are investigated.
4364. P R O T E C T I O N  A N D  R E L A Y I N G  O N  P O W E R  C I R C U I T S .  Elective. 
Credit three hours. Three lectures each week. M ust be preceded or accompanied 
by 4371. T ext: mimeographed notes supplemented by m anufacturers’ bulletins. 
The principles of the operation of typical relays and of the application of relaying 
systems are considered. T he course includes a  study of telemetering and super- 
visory-control equipment.
4365. S Y M M E T R I C A L  C O M P O N E N T S .  Elective. C redit three hours. Three 
lectures each week. Prerequisites, 4311, 4321, and 4361. T ex t: C i r c u i t  A n a l y s i s  o f  
A - C  P o w e r  S y s t e m s ,  Clarke. The fundam ental concept of symmetrical com­
ponents is developed, and is applied to the study of steady-state unbalanced load­
ing of rotating machines, transformers, and power transmission lines. M ethods of 
analyzing the transient behavior of power systems under unbalanced faults are 
developed and are illustrated by problems. A study is m ade of the impedances of 
transmission lines to the several symmetrical components of current.
4371. H I G H - V O L T A G E  P H E N O M E N A .  Elective. C redit three hours. Two 
lectures and one lecture-computing period each week. Prerequisite, 4362. T ext: 
mimeographed notes. The course is a study of the problems encountered in the 
normal operation of electric-power systems at very high voltages, of the abnormal 
conditions imposed by lightning, of the methods employed to assure proper opera­
tion of power systems and apparatus under high-voltage conditions, and of the 
devices available for laboratory testing of equipm ent under actual or simulated 
conditions.
C O U R S E S  I N  I N D U S T R I A L  E L E C T R O N I C S  
Messrs. C O TN ER  and N O R T H R O P.
4411. E L E C T R O N I C  C O N T R O L  E Q U I P M E N T .  Term  8 . Required in In ­
dustrial Electronics and Control group. Credit three hours. Spring term  only. Two 
lectures and one lecture-laboratory period each week. Prerequisite, 4122. T ext: 
mimeographed notes. T he course deals with the principles of electronic instru­
m entation and electronic control systems. A study is m ade of the methods of in­
terpreting electronically a stimulus appearing in the form of heat, light, sound, or 
mechanical movement; and of typical electronic circuits through which such 
electrical effect causes the controlled device to make the desired response. Among 
these circuits are timing circuits, photoelectric controls, m otor controls, welder 
controls, voltage regulators, and frequency-varying and frequency-discriminating 
circuits.
4415. A D V A N C E D  E L E C T R O N I C  C O N T R O L S .  Elective. C redit three hours. 
Two recitations and one computing period each week. Prerequisite, 4411. T ext: 
references and mimeographed notes. This course is an intensive study of the 
theory and the operating characteristics of electronic circuits and equipm ent used 
to control and regulate welders, motors, generators, and other machines. These 
circuits are generalized, compared, and analyzed rigorously. M ethods of precise 
control of time intervals, voltage, current, and frequency are included.
4421. E L E C T R O N I C  P O W E R  C O N V E R T E R S .  Term  9. Required in In ­
dustrial Electronics and Control group. C redit three hours. Fall term  only. Two 
lectures and one lecture-laboratory period each week. Prerequisite, 4411. T ext: 
mimeographed notes. This course continues the study of the characteristics and 
the application of some of the electronic power converting devices th a t were con­
sidered in introductory courses, such as power amplifiers, oscillators, single-phase 
and polyphase rectifiers and inverters, X-ray equipm ent, and welders. Laboratory 
work includes inspection and testing of typical equipment, with an analysis of 
performance.
C O U R S E S  I N  R A D I O  A N D  C O M M U N I C A T I O N
Messrs. BALLARD, BOOK ER, CREDLE, INGALLS, JO N ES, M cGAUGHAN, 
McLEAN, and SM ITH .
4511. R A D I O  A N D  C O M M U N I C A T I O N  T H E O R Y . Term  8 . Required in 
Radio and Communication group. C redit three hours. Spring term  only. Two 
lectures and one computing period each week. Prerequisite, 4122. Texts: V a c u u m
T u b e  C i r c u i t s ,  A rguim bau; supplementary notes. T he course includes a study of 
video amplifiers, feedback amplifiers, oscillators, mixer circuits, pulse-shaping 
circuits, and noise; and the integration of circuit components into complete trans­
mitters and receivers. Both am plitude-m odulated and frequency-modulated 
equipm ent are considered.
4512. R A D I O  A N D  C O M M U N I C A T I O N  T H E O R Y .  Term  8 . Required in 
Radio and Communication group. C redit three hours. Spring term  only. Two 
lectures and one recitation or computing period each week. Prerequisite, 4122. 
T ext: T h e o r y  a n d  A p p l i c a t i o n s  o f  M i c r o w a v e s ,  Bronwell and Beam; supplemen­
tary notes. This course is a study of communication circuits with distributed 
constants and also a  study of production and propagation of electromagnetic
radiation. Topics include transmission line theory and applications; impedance
m atching; ultra-high-frequency generation and transmission; electromagnetic 
theory; propagation phenom ena; antenna characteristics and radiation.
4516. R A D I O  A N D  C O M M U N I C A T I O N  L A B O R A T O R Y .  Term  9. Required 
in Radio and Communication group. C redit three hours. Fall term  only. One 
recitation and one laboratory period each week. M ust be preceded by 4511. T ext: 
R a d i o  E n g i n e e r ’s  H a n d b o o k ,  T erm an; R a d i o t r o n  D e s i g n e r ’s  H a n d b o o k ,  3d ed., 
F. L. Sm ith; supplementary notes. This course consists of a series of experiments 
based upon the work of 4511.
4517. R A D I O  A N D  C O M M U N I C A T I O N  L A B O R A T O R Y .  Term  9. Required 
in Radio and Communication group. C redit three hours. Fall term  only. One
recitation and one laboratory period each week. M ust be preceded by 4512.
Texts: R a d i o  E n g i n e e r ’s  H a n d b o o k ,  T erm an ; R a d i o t r o n  D e s i g n e r ’s  H a n d b o o k ,  3d 
ed., F. L. Sm ith; supplementary notes. This course consists of a series of experi­
ments based upon the work of 4512.
4518. C O M M U N I C A T I O N  E Q U I P M E N T  S H O P .  Term  9. Required in Radio 
and Communication group. Credit one hour. Fall term  only. One lecture- 
laboratory period each week. Prerequisite, 4122. T ex t: mimeographed notes. 
During the term  some equipm ent such as a  small radio receiver, amplifier, or 
other electronic device is constructed and tested. Experience is gained in the use 
of hand tools and in  circuit layout in accordance with good construction practice. 
C ircuit components are studied in terms of their application in electronic circuits.
4521. R A D I O  B R O A D C A S T I N G .  Elective. C redit three hours. Two lectures 
and one lecture-laboratory or computing period each week. Prerequisite, 4511 and
4512. T ex t: references to current manuals and literature. T he course deals with 
the engineering aspects of radio broadcasting, including studio equipment, and 
problems of studio operation; transm itting equipment, and problems of operation; 
determ ination of coverage; station interference, allocation of channels, and use of 
directional radiating systems; performance tests and m aintenance procedures; net­
work interconnections; purpose and policy of governmental regulating bodies. 
T he alternate laboratory and computing periods offer an opportunity to gain 
practical knowledge through the facilities of the University broadcasting station 
and through inspection of other near-by stations.
4522. T E L E P H O N E  A N D  T E L E G R A P H  S Y S T E M S .  Elective. C redit two 
hours. Two recitations each week. Prerequisite, 4131. T ext: E l e c t r i c a l  C o m m u n i ­
c a t i o n ,  Albert. This course continues in greater detail the study begun in the pre­
requisite course. T he methods of machine switching in telephone systems are 
studied. Consideration is given to the relative advantages of the several systems, 
and to the proper choice of system as influenced by the size of the community. 
C arrier telephony in both cable and open-wire circuits is given some attention. 
M odern telegraphic methods, such as multiplex printing and facsimile transmis­
sion, are studied. Inspection trips to near-by telephone and telegraph exchanges 
will be a r r a n g e d .
4526. D E S I G N  A N D  C O N S T R U C T I O N  O F  V A C U U M  T U B E S  I .  Elective. 
C redit three hours. Two lecture-recitations, and one laboratory period each week. 
Prerequisite, 4122. T ext: V a c u u m  T u b e s ,  Spangenberg. The purpose is to acquaint 
the student with methods by which an electron tube may be designed and its per­
formance predicted and to give a practical insight into the methods and problems 
of electron tube m anufacture. M aterials and processing necessary to fabricate 
simple tubes are discussed. Design considerations involved in heater and cathode 
design are covered. The theoretical aspects of diode design are taken up, followed 
by triode, tetrode, beam tubes, converter tubes and other special vacuum  tube 
types. C urrent manufacturing practices are discussed and illustrated. T he labora­
tory courses are devoted to the actual construction of several forms of the types 
considered from the theoretical point of view. The student assembles the elements, 
completes the necessary glass working and evacuation, and compares the perform ­
ance with that predicted.
4527. D E S I G N  A N D  C O N S T R U C T I O N  O F  V A C U U M  T U B E S  I I .  Elective. 
C redit three hours. Two lecture-recitations and one laboratory period each week. 
Prerequisite, 4526. T ext: V a c u u m  T u b e s ,  Spangenberg. This course continues the 
work begun in 4526. The subjects covered include electron beam formation, 
cathode ray gun design, traveling wave tube construction, ultra-high-frequency 
tubes utilizing disc seals and other methods of construction. Gas-filled tubes and 
photo-emissive devices are also considered. The use of the electrolytic tank for 
gun design is demonstrated. Simple structures illustrating the various constructions 
and methods are built in the laboratory by the students. During the course the 
student is perm itted to carry out the design and fabrication of a tube structure 
of his own choosing.
4531. T E L E V I S I O N  S Y S T E M S .  Elective. C redit three hours. Two lectures 
and one laboratory or computing period each week. Prerequisite, 4511. Texts: 
P r i n c i p l e s  o f  T e l e v i s i o n  E n g i n e e r i n g ,  F ink; Television, Vols. I l l  and IV , RCA 
R e v i e w ;  T r a n s i e n t s  i n  L i n e a r  S y s t e m s ,  G ardner and Barnes. T he objectives of the 
course are to demonstrate the application of physical principles in the field of 
television engineering and to acquaint the student with modern practice in the 
design and operation of television transm itters and receivers. Basic work in tran ­
sient analysis, vacuum tube amplifiers, cathode-ray pickup and viewing tubes, 
cathode-ray beam deflection, pulse shaping, modulation, and antenna character­
istics serves as a background for further study of television problems. In  addition, 
such problems as optics, illumination, scanning, synchronization, blanking, and 
shading are considered. Computations involving the design of various units re­
quired for transmission and reception are carried out in  the computing periods. 
Laboratory work consists of experimental work on problems jointly selected by 
the student and instructor in the field of television and related fields. An inspection 
of near-by television facilities serves to emphasize practical aspects.
4541. A P P L I E D  A C O U S T I C S .  Elective. Credit two hours. Two recitations 
each week. Prerequisites, 4122 and 4131. Texts: A p p l i e d  A c o u s t i c s ,  Olsen and 
M assa; V i b r a t i o n  a n d  S o u n d ,  Morse. A review of the laws of ideal gases, the 
thermodynamic properties of air, and the laws of the propagation of compressional 
waves precedes a study of the transmission of sound through tubes, horns, and 
unbounded media. The design of sound sources, microphones, loudspeakers, and 
wax, lacquer, magnetic, and photographic recorders in keeping with acoustical 
principles is considered. The phenomena of reflection, absorption, and reverbera­
tion and the limitations which these phenom ena impose upon architectural design 
are studied. A brief study of record processing and duplication is included.
4551. R A D I O  A I D S  T O  N A V I G A T I O N .  Elective. C redit two hours. Two 
recitations each week. Prerequisites, 4122 and 4131. T ex t: R a d a r  A i d s  t o  N a v i g a ­
t i o n ,  H all; selected references. Analysis of the principles of directive antennas is
followed by discussion of long-wave and medium-wave direction finders and radio 
beacons. Atmospheric effects and limitations on the accuracy of determinations 
made by such equipment are considered. A ttention is also given to medium-fre- 
quency pulsed transit-tim e systems and to high-frequency return-signal systems, 
with application to long-range navigation and precision mapping. Airport ap­
proach systems and traffic control are studied briefly.
4561. U L T R A - H I G H - F R E Q U E N C Y  S Y S T E M S .  Elective. C redit two hours. 
One recitation and one laboratory period each week. Prerequisites, 4512 and 4517. 
This course consists of a theoretical and laboratory study of electrical equipm ent 
particularly applicable to ultra-high-frequency operation, such as magnetrons, 
klystrons, and other similar generators; measuring devices, transmission systems, 
wave guides, coaxial lines, radiators, and cavity resonators.
4563. P U L S E  T E C H N I Q U E  I N  C O M M U N I C A T I O N  A N D  R A D A R .  Elec­
tive. C redit three hours. Three recitations each week. Prerequisites, 4511 and 
4516. Texts: P r i n c i p l e s  o f  R a d a r ,  M .I.T . R adar School Staff; supplementary notes. 
This course deals with the transmission of inform ation and the detection of objects 
by means of discrete pulses rather than by continuous waves. Among its topics are 
analysis of signal functions, especially of pulses and related signals; noise analysis; 
basic principles of pulse generation, modulation, transmission, and reception; fun­
dam ental circuits of pulse techniques; application to rad a r; pulse communication 
systems, known as pulse-amplitude, pulse-time, pulse-position and pulse-code 
modulating systems.
4564. T R A N S M I S S I O N  O F  I N F O R M A T I O N .  Elective. Credit three hours. 
Three recitations each week. Prerequisite, 4563. T ext: mimeographed notes. This 
course deals with the general aspects of a transmission system, which consist of the 
source of information, the transm itter, the channel, the receiver, and the final 
destination of the message. T he definition of inform ation and a quantitative 
measure of inform ation are given. The statistical properties of the source, its 
entropy, and the rate at which inform ation is produced by the source are dis­
cussed. The transform ation of prim ary signal functions into secondary signal 
functions at the transm itter, the capacity of the channel to transm it the secondary 
signal function in the presence of channel noise, and the possibilities of recovering 
the primary signal function at the receiver are studied. The over-all perform ­
ance of transmission is discussed as to fidelity considerations and the effective rate 
of transmission. These principles are applied to pulse-code m odulation as an 
example of modern transmission of information.
4565. E L E C T R O M A G N E T I C  T H E O R Y .  Elective. C redit three hours. Pre­
requisite, 4512. Three lecture-recitations each week. Texts: E l e c t r i c  a n d  M a g n e t i c  
F i e l d s ,  A ttwood; N e t w o r k s ,  L i n e s  a n d  F i e l d s ,  R ider; E l e c t r o m a g n e t i c  T h e o r y ,  
Stratton ; E l e c t r o m a g n e t i c  W a v e s ,  Schelkunoff. The foundations of electromagnetic 
theory required for study of radio wave communication. The course proceeds from 
a critical examination of the significance of the electromagnetic vectors and their 
relations to a discussion of the principles involved in guided and unguided propa­
gation.
4566. R A D I O  W A V E S  I .  Elective. C redit three hours. Prerequisite, 4565. 
Three lecture-recitations each week. Texts: T h e  U p p e r  A t m o s p h e r e ,  M itra; R a d i o  
W a v e  P r o p a g a t i o n ,  Burrows and Attwood; M e t e o r o l o g i c a l  F a c t o r s  i n  R a d i o  W a v e  
P r o p a g a t i o n ,  Appleton; T e r r e s t r i a l  R a d i o  W a v e s ;  Bremmer. This course, together 
with 4567, describes how propagation of radio waves is influenced by the earth, 
the lower atmosphere, and the ionosphere. Topics introduced are the Sommerfeld 
theory of propagation over a flat earth, diffraction round a spherical earth , super- 
refractive propagation in atmospheric ducts, propagation in an ionized atmosphere, 
reflection from the ionosphere a t both normal and oblique incidence.
4567. R A D I O  W A V E S  I I .  Elective. C redit three hours. Prerequisite, 4566. 
Three lecture-recitations each week. A continuation of 4566. The influence of the 
earth’s magnetic field upon ionospheric propagation, the extraterrestrial phenom ­
ena th a t affect propagation of radio waves in the earth ’s atmosphere.
4568. A N T E N N A S .  Elective. Credit three hours. Prerequisite, 4565. Three lec­
ture-recitations each week. T he theory of transmission and reception by dipoles, 
slots, broadside antennas, end-fire antennas, horns, and paraboloids; the detailed 
electromagnetic field involved in simple antennas.
4571. A D V A N C E D  C O M M U N I C A T I O N  N E T W O R K S .  Elective. C redit three 
hours. Three recitations each week. Prerequisite, 4513. T ex t: N e t w o r k  A n a l y s i s ,  
Bode. The analysis and synthesis of networks. Among the topics are mesh and 
nodal analysis, the complex frequency plane, conditions for physical realizability, 
representation of driving-point im pedance functions by physical networks, topics 
in the design of impedance functions.
C O U R S E S  I N  I L L U M I N A T I O N  
Messrs. C O T T R E L L  and STRONG.
4611. I N T R O D U C T O R Y  I L L U M I N A T I O N .  Term . 9. Elective. C redit three 
hours. Fall term  only. Two recitations and one laboratory-computing period each 
week. Prerequisite, Physics 118. T ext: S c i e n t i f i c  B a s i s  o f  I l l u m i n a t i n g  E n g i n e e r i n g ,  
Moon. T he course is intended to acquaint the student with the general nature of 
the field of illum inating engineering. Introductory study in  several basic aspects of 
the subject is sufficiently pursued to provide an appreciation of the problems com­
monly encountered and the methods of solution. Topics are sources of light; visual 
perception and illusion; light control, both spectral and directional; the units and 
the measurement of the strength of light sources and of the intensity of illumina­
tion; general illum ination design; perception, production, and mixing of colors; 
shadows, desirable and undesirable; architectural objectives.
4612. I L L U M I N A T I N G  E N G I N E E R I N G .  Term  10. Elective. C redit three 
hours. Spring term  only. Two recitations and one laboratory-com puting period 
each week. Prerequisite, 4611. T ext: S c i e n t i f i c  B a s i s  o f  I l l u m i n a t i n g  E n g i n e e r i n g ,  
Moon. This course extends the study of some of the topics introduced in  the pre­
requisite course. Study of current literature supplements the text. Com putation of 
light-flux distribution and study of more difficult lighting problems are pursued. 
Emphasis is placed on industrial lighting problems more specialized than the 
problems of general lighting.
4615. I L L U M I N A T I O N  S E M I N A R .  Term . 9. Elective. C redit two hours. Fall 
term  only, on sufficient demand. One two-hour period each week. M ust be ac­
companied by 4611. Reports on selected topics of current interest in illum inating 
engineering are presented and discussed.
C O U R S E S  I N  S E R V O M E C H A N I S M S
Mr. M ESERVE.
4711. S E R V O M E C H A N I S M  I .  Term  8 . Required in Industrial Electronics and 
Control group. C redit three hours. Spring term  only. Two lecture-recitations and 
one laboratory or computing period each week. Prerequisites, 4121, 4126, 4216, 
and 4221. T ext: S e r v o m e c h a n i s m s ,  Chestnut and Mayer. T he course is a  study of 
the principles of servomechanisms and regulating systems, principally from the 
classical differential-equation approach, with applications in  industrial control 
problems. The topics include open-ended and closed-loop controls; differential 
devices; and follow-up links. A ttention is given to factors affecting error, dam p­
ing, and speed of response, and to the criteria for stability.
4712. S E R V O M E C H A N I S M  I I .  Term  9. Required in Industrial Electronics 
and Control group. C redit three hours. Fall term  only. Two lecture-recitations and 
one laboratory or computing period each week. Prerequisite, 4711. T ex t: P r i n c i -  
c i p l e s  o f  S e r v o m e c h a n i s m s ,  Brown and Campbell. Servomechanism theory is here 
approached from the point of view of Laplace transform  analysis. Control systems 
are synthesized, and their performance is predicted by the use of stability criteria. 
The course includes laboratory tests for the comparison of observed and predicted 
performance of servo systems.
E L E C T R I C A L  C O U R S E S  R E Q U I R E D  I N  O T H E R  
E N G I N E E R I N G  C U R R I C U L A
Messrs. BRYANT, C O T TR E L L, CREDLE, ERIC K SO N , LIN K E , M ESERVE,
and STRONG.
4931. E L E C T R I C A L  E N G I N E E R I N G .  Required of students in chemical engi­
neering, civil engineering, and mechanical engineering. C redit three hours. Fall 
and spring terms. One lecture, one recitation, and one computing period each 
week. Prerequisites, M athem atics 163, Physics 117, and Mechanics 1132 or 1152. 
An elementary study of direct-current electric circuits; the concepts of resistance, 
inductance, and capacitance; magnetic circuits; single-phase and three-phase alter­
nating-current circuits; and instruments and techniques appropriate for making 
measurements in all such circuits.
4932. E L E C T R I C A L  E N G I N E E R I N G .  Required of students in chemical en­
gineering, civil engineering, and mechanical engineering. C redit three hours. Fall 
and spring terms. One lecture, one recitation, and one laboratory or computing 
period each week. Prerequisite, 4931. T he course is intended to develop a general 
understanding of d-c generators and motors, m otor starters and controllers, trans­
formers, induction motors, synchronous machines, a-c single-phase motors, and d-c 
and a-c selsyn units. All machines are considered as to construction, theory of 
operation, and operating characteristics.
4933. E L E C T R I C A L  E N G I N E E R I N G .  Required of students in chemical engi­
neering and mechanical engineering. C redit three hours. Fall and spring terms. 
One lecture, one recitation, and one laboratory or computing period each week. 
Prerequisite, 4932. T he aim is to develop an understanding of the possibilities of 
electronic control. Included is a study of the characteristics and applications of the 
various commonly used electron tubes and a  study of such general topics as recti­
fiers, amplifiers, and oscillators. Q uantitative analysis is avoided except when it 
might aid in  understanding the function of a circuit.
4934. P R I N C I P L E S  O F  A U T O M A T I C  C O N T R O L .  Term  10. Required of 
m echanical engineering students in O ption A. C redit three hours. Spring term  
only. One lecture, one recitation, and one laboratory or computing period each 
week. Prerequisite, 4933. A study of the mathematics of autom atic control as 
exemplified in servo devices, w ith analysis of electrical, mechanical, and hydraulic 
applications. Considerable attention is given to problems of electrical instrum en­
tation in automatically controlled operations and processes.
4981. B A S I C  E L E C T R I C A L  E N G I N E E R I N G .  Term  4. Required of students 
in  engineering physics. C redit three hours. Spring term  only. Two recitations and 
one computing period each week. Prerequisites, M athem atics 163, Physics 117, 
Chemistry 106. T ext: E l e c t r i c a l  E n g i n e e r i n g ,  Strong. This is the first of two 
successive courses presenting the basic elements of electrical engineering common 
to the several branches of study which follow. They present the elemental con­
cepts and laws of electricity and their application with emphasis on analysis rather 
than the memorization of formulas. The student is encouraged to regard the physi­
cal significance of problems and to question the m athem atical result of a  combina­
tion of formulated principles. The m aterial covered in the first course is identified 
w ith the following topics: conductors and resistance; electrical measuring instru­
m ents; resistance m easurement; electromotive force and its sources; electromag­
netic induction; alternating emf; power-distribution circuits; d-c electrical net­
works and methods of solution; conductors of nonuniform  section or m aterial; 
m apping of current paths; magnetics, magnetic circuits and forces; electromagnets; 
self- and m utual inductance, coupling, reactors; electrostatic energy, fields, and 
forces; capacitance; transient and alternating currents in circuits with resistance 
and inductance, in circuits with resistance and capacitance, and in  series circuits 
with resistance, inductance, and capacitance.
4982. A L T E R N A T I N G - C U R R E N T  C I R C U I T S .  Term  5. Required of students 
in engineering physics. C redit three hours. Fall term  only. Two recitations and 
one computing period each week. Prerequisites, 4111 and M athematics 607. T ex t: 
A l t e r n a t i n g - C u r r e n t  C i r c u i t s ,  K erchner and Corcoran. The study of alternating- 
current circuits is made under the following topics: average and effective values; 
vectors and vector algebra; power and power factor; series circuits; series reso­
nance, and loci; parallel circuits; series-parallel circuits, and loci; a-c networks, 
and theorems for solution; equivalent circuits; coupled circuits; air-core and iron- 
core transformers; transmission lines; power-factor correction; three-phase cir­
cuits; balanced three-phase relations; three-phase power; measurement of three- 
phase power and energy; three-phase transmission; determ ination of phase se­
quence; non-sine waves in single-phase and in polyphase circuits; harmonics in 
three-phase circuits.
4991. E L E C T R O N I C  C I R C U I T S .  Elective. C redit three hours. Three lecture- 
recitations each week. Prerequisites, 4933 and M athem atics 200, or equivalent. 
Texts: Selected references and mimeographed notes. This course is offered to 
graduate students who are majoring in an engineering field other than electrical. 
I t  is designed to supplement the basic electronic work normally included in  an 
undergraduate program. Circuits including diodes, triodes, pentodes, and other high- 
vacuum multi-element tubes are considered. Among the topics discussed are ampli­
fiers, degenerative and regenerative feedback, m odulation and dem odulation, and 
pulse shaping.
Required courses in the chemical and m etallurgical engineering curricula given 
outside the school:
Chemistry 111, 112. Introductory Inorganic Chemistry (p. 118)
115. Introductory Inorganic Laboratory (p. 118)
212. Introductory Qualitative Analysis (p. 118)
220. Introductory Q uantitative Analysis (p. 118)
222. Introductory Q uantitative Laboratory (p. 118) 
240. Special M ethods of Q uantitative Analysis (p. 118) 
307, 308. Introductory Organic Chemistry (p. 119)
311. Introductory Organic Laboratory (p. 119)
312. Interm ediate Organic Laboratory (p. 119)
403, 404. Introductory Physical Chemistry (p. 119)
411, 412. Introductory Physical Laboratory (p. 119)
English 111, 112. Introductory Course (p. 120)
Electrical Engineering 4931, 4932, 4933 (p. 107)
Geology 712, M etallurgical Raw M aterials (p. 120)
History 165, 166. Science in W estern Civilization (p. 120)
M athem atics 161, 162, 163. Analytical Geometry and Calculus (p. 121) 
M echanics and M aterials of Engineering (p. 6 6 )
M echanical Engineering Courses (p. 85)
Physics 115. Mechanics (p. 121)
116. Wave M otion, Sound, and H eat (p. 122)
117. Electricity and M agnetism (p. 122)
118. Physical Electronics and Optics (p. 122)
Psychology 101 (p. 123)
Public Speaking 101 (p. 123)
C H E M I C A L  E N G I N E E R I N G
5103. C H E M I C A L  E N G I N E E R I N G  T H E R M O D Y N A M I C S .  Fall term. Credit 
three hours. Prerequisites, Chemistry 403 and 404. Mr. VO N BERG.
Lectures. The development of the fundam ental principles of thermodynamics, 
with special attention to their application to  chemical engineering processes.
5104. C H E M I C A L  E N G I N E E R I N G  T H E R M O D Y N A M I C S .  Spring term. 
C redit two hours a  term. Prerequisite, 5103. M r. V O N BERG.
Lectures. Continuation of 5103.
5106. C H E M I C A L  E N G I N E E R I N G  K I N E T I C S .  C redit two hours. Spring 
term. Two lectures a week. Prerequisite, 5104. M r. VO N BERG.
The kinetics of chemical engineering reactions and processes.
5203, 5204. C H E M I C A L  E N G I N E E R I N G  T E C H N O L O G Y .  C redit two hours 
a term. Consecutive terms. Lectures. Mr. W IEGANDT.
A discussion of the im portant chemical engineering processes and industries. The 
first term  is devoted to the consideration of inorganic chemical technology; in the 
second term, the discussion deals with the organic chemical engineering industries.
5303, 5404. U N I T  O P E R A T I O N S  O F  C H E M I C A L  E N G I N E E R I N G .  Credit 
three hours a  term. Consecutive terms. Lectures. Prerequisites, Chemistry 404 and 
Engineering 5203 and 5204. Mr. RHODES.
A critical discussion of the unit operations of chemical engineering.
5353, 5354. U N I T  O P E R A T I O N S  L A B O R A T O R Y .  C redit three hours a term. 
Two terms. Parallel courses, 5303, 5404. Messrs. RH O D ES, SM IT H , and assistants.
5501. C H E M I C A L  E N G I N E E R I N G  S T O I C H I O M E T R Y .  Two hours credit. 
Lectures and recitations. Mr. RHODES.
M aterial balances and energy balances in chemical engineering; combustion re­
actions.
5503, 5504. C H E M I C A L  E N G I N E E R I N G  C O M P U T A T I O N S .  Credit two 
hours a  term. Consecutive terms. Conferences and lectures. Prerequisite or parallel 
course, 5304. M r. W IN DING .
Problems in fluid flow and heat transfer, distillation, evaporation, drying, 
humidification and air conditioning, and filtration.
5505. A D V A N C E D  P R O B L E M S  I N  H E A T  T R A N S F E R .  C redit two hours. 
Spring term. Conferences and lectures. Prerequisite, 5503 or equivalent. Mr. 
SM ITH .
Advanced topics in heat transfer. H eat transfer to fluids in streamline flow; 
heat transfer under unsteady-state conditions; heat transmission in mixed-flow 
heat exchangers, etc. Primarily for graduate students.
5506. A D V A N C E D  P R O B L E M S  I N  D I F F U S I O N A L  O P E R A T I O N S .  Credit 
three hours. Fall term. Primarily for graduate students. Prerequisites, 5503, 5504, 
or equivalent. M r. W IN DING .
Conferences and lectures. Advanced topics in distillation, gas absorption, liquid- 
liquid extraction, and drying.
5603, 5604. C H E M I C A L  E N G I N E E R I N G  E Q U I P M E N T .  C redit two hours a 
term. Two lectures a  week. Prerequisite, 5304. M r. SM ITH .
Details of design and construction of chemical engineering equipm ent; piping, 
design of pressure vessels, detailed design of process equipment.
5605, 5606. C H E M I C A L  P L A N T  D E S I G N .  C redit two hours a term. Two 
terms. Messrs. RHOD ES, W IN D IN G , H E D R IC K , SM IT H , V O N  BERG, and 
W IEGANDT.
Individual problems in  the design of complete chemical plants, with estimation 
of costs of construction and operation.
5701. P L A N T  I N S P E C T I O N S .  C redit one hour. Spring term. Messrs. RH O D ES 
and W IN DING .
A series of supervised inspection trips to m anufacturing plants representing 
various chemical engineering industries. Each student is required to submit a 
critical and comprehensive report.
5711. L I B R A R Y  U S E  A N D  P A T E N T S .  C redit one hour. Fall term. Messrs. 
R HOD ES and MASON.
The effective use of technical literature; literature searches; abstracts and 
bibliographies; paten t law.
5741. P E T R O L E U M  R E F I N I N G .  C redit three hours. Alternate terms. Three 
lectures a  week. Prerequisite, 5304. M r. W IEGA ND T. Processes employed in 
petroleum  refining.
5742. S Y N T H E T I C  R E S I N S  A N D  P L A S T I C S .  C redit three hours. Alternate 
terms. Prerequisite, Chemistry 404. M r. W IN D IN G .
Polymerization reactions, m anufacture and properties of synthetic resins, fibers, 
plastics, and rubbers.
5743. S P E C I A L  T O P I C S  I N  C H E M I C A L  E N G I N E E R I N G .  C redit three 
hours. E ither term. Lectures; hours to be arranged. Prerequisite, 5304 or special 
permission. Messrs. W IN D IN G , RH O D ES, and visiting lecturers.
A series of lectures by resident staff members and visiting lecturers in some 
general field of chemical engineering.
5745. C O N T R O L  O F  E N G I N E E R I N G  P R O C E S S E S .  C redit three hours. Fall 
term. Lectures. Hours to be arranged. Prerequisites, 5304 and 5354 or 6204 and 
6254. M r. RHODES.
The methods used for operation control and quality control in chemical engi­
neering processes.
5746. C H E M I C A L  E N G I N E E R I N G  E C O N O M I C S .  C redit three hours. Spring 
term. Three lectures each week. Prerequisite, 5304 or special permission.
T he economic aspects of research, development, m anufacturing, and sales in the 
chemical industries.
5851. C H E M I C A L  M I C R O S C O P Y .  C redit three hours. E ither term. One 
lecture and two laboratory periods each week. Prerequisite or parallel course, 
Chemistry 403 or 404 and Physics 117 or 118 or special permission. Mr. M ASON 
and assistants.
T he use of microscopes and their accessories in  chemical and technical investi­
gations. M icrom etry; quantitative estimations; microscopical characteristics and
physical chemistry of crystals; lens systems and photom icrography; study of indus­
trial materials such as textile and paper fibers.
5853. M I C R O S C O P I C A L  Q U A L I T A T I V E  A N A L Y S I S  ( I N O R G A N I C ) .  Credit 
two or more hours. E ither term. Laboratory periods to be arranged. Prerequisite, 
5851. M r. MASON.
Laboratory practice in the analysis of inorganic substances containing the more 
common elements.
5854. M I C R O S C O P I C A L  M E T H O D S  I N  O R G A N I C  C H E M I S T R Y .  Credit 
two or more hours. E ither term. Laboratory practice. Day and hour to be arranged. 
Prerequisites, 5851 and special permission. M r. MASON.
General m anipulative methods applicable to small amounts of m aterial, crystal­
lization procedures, determ ination of melting points and molecular weights, 
chemical tests and reactions for elements, radicals, and various types of organic 
compounds. Preparation of simple derivatives.
5859. A D V A N C E D  C H E M I C A L  M I C R O S C O P Y .  C redit one or more hours. 
E ither term. Prerequisite, 5851 and special permission. M r. M ASON and assistants.
Laboratory practice in special methods and special applications of chemical 
microscopy.
5953, 5954. S E N I O R  P R O J E C T .  C redit three hours a  term ; additional credit 
by special permission. Consecutive terms. Prerequisite, 5304. Messrs. RHOD ES, 
MASON, W IN D IN G , SM IT H , V O N  BERG, and W IEGANDT.
Research on an original problem in  chemical engineering.
5955. S P E C I A L  P R O J E C T S  I N  C H E M I C A L  E N G I N E E R I N G .  C redit vari­
able. E ither term. Prerequisite, 5954. Messrs. RH O D ES, MASON, W IN D IN G , 
SM ITH , VO N BERG, and W IEGANDT.
Research or studies of special problems in chemical engineering.
M E T A L L U R G I C A L  E N G I N E E R I N G
6110. C A S T I N G ,  W O R K I N G ,  A N D  W E L D I N G  O F  M E T A L S .  C redit two 
hours. E ither term. One lecture and one laboratory period each week. Messrs. 
KYLE, HA RPER, HODGES, and JOYCE.
An elementary course covering the im portant industrial processes used in the 
casting, hot working, cold forming, and welding of metals.
6111. I N T R O D U C T O R Y  M E T A L L U R G Y . For students in m etallurgical engi­
neering. Credit two hours. Fall term. One lecture and one laboratory period each 
week. Messrs. KYLE, HA RPER, HODGES, and JOYCE.
An elementary course covering the im portant principles of metallurgy.
6112. C A S T I N G ,  W O R K I N G ,  A N D  W E L D I N G  O F  M E T A L S .  Credit two 
hours. Fall term. One lecture and one demonstration period each week. Messrs. 
KYLE, HA RPER, H O DG ES, and JOYCE.
For students in electrical engineering.
An elementary course covering the im portant industrial processes used in the 
casting, hot working, cold forming, and welding of metals.
6113. M E T A L L U R G Y  O F  C A S T I N G ,  W O R K I N G ,  A N D  W E L D I N G .  Credit 
three hours. Fall term. Two lectures and one laboratory period each week. Pre­
requisites, 1231 and 6110. Messrs. KYLE, B U R TO N , and assistants.
An advanced course for students in mechanical engineering covering the appli­
cation of metallurgical principles to foundry, m etal working, and welding problems.
6114. M E T A L L U R G Y  O F  C A S T I N G ,  W O R K I N G ,  A N D  W E L D I N G .  Credit 
three hours. Spring term. Two lectures and one laboratory period each week. Pre­
requisites, 1233, 6111, and 6811. M r. BU RTO N .
An advanced course for students in  m etallurgical engineering.
6120, 6121. A D V A N C E D  F O U N D R Y  E N G I N E E R I N G .  C redit three hours a 
term. Consecutive terms. Lectures and recitations. Prerequisites, 6113 or 6114. 
Mr. KYLE.
The metallurgy of cast ferrous and nonferrous metals and the technology of 
casting production.
6203, 6204. S M E L T I N G  A N D  R E F I N I N G .  C redit three hours a term. Con­
secutive terms. Lectures. Prerequisites, Chemistry 404 and Engineering 1256, 6501. 
Mr. GREGG.
Theory of the reactions involved in the reduction and refining of metals, carburi- 
zation and decarburization, slag control, furnace-atmosphere generation, and re­
lated topics.
6221. A D V A N C E D  P R O C E S S  M E T A L L U R G Y .  C redit three hours. Fall term. 
Lectures and conferences. Prerequisites, 6203 and 6204. Mr. GREGG.
An advanced course covering the production of metals and alloys.
6253, 6254. U N I T  P R O C E S S E S  I N  M E T A L L U R G Y .  C redit three hours a 
term. Consecutive terms. One lecture and one laboratory period each week, with 
reports. Parallel courses, 6203, 6204. Mr. GREGG.
Experimental study of im portant processes in metallurgy, including ore dressing, 
tem perature measurements, generation and control of furnace atmospheres, furnace 
design and performance, smelting and refining operations and electrodeposition.
6311. P H Y S I C A L  M E T A L L U R G Y .  C redit three hours. Fall term. Prerequisite, 
6811. Messrs. MASON and BURTON.
Detailed discussion of plastic deformation, recrystallization and grain growth, 
diffusion in alloys, precipitation from solid solution, and transform ation mechan­
isms in heat treatm ent.
6322. A D V A N C E D  P H Y S I C A L  M E T A L L U R G Y .  C redit three hours. Spring 
term. Laboratory periods and conferences. Prerequisites, 6311 and 6351 and special 
permission. Messrs. M ASON and BURTO N.
Special topics and m inor research problems.
6351. P H Y S I C A L  M E T A L L U R G Y  L A B O R A T O R Y .  C redit three hours. Fall 
term. Laboratory periods and conferences. Parallel course, 6311. Messrs. M ASON 
and BURTON.
Experiments to illustrate the im portant phenomena of physical metallurgy and 
special techniques for their investigation.
6501. M E T A L L U R G I C A L  C A L C U L A T I O N S .  C redit two hours. Spring term. 
Lectures and recitations. Prerequisite, 1255. Mr. GREGG.
An introductory course in the application of the principles of chemistry and 
physics to metallurgical problems, including combustion, heat balances, gas re­
actions, and furnace charges.
6602. M E T A L L U R G I C A L  D E S I G N .  C redit three hours. Spring term. Lec­
tures. Prerequisite, 6311, or special permission. M r. BURTO N.
The application of metallurgical principles to the study of the perform ance of 
metal parts in service. Includes metallurgical considerations in the choice of metals 
for various types of service, factors governing the choice of methods of fabrication 
of metal parts and equipment, and a  study of m etal failures and their causes and 
remedies.
6701. P L A N T  I N S P E C T I O N .  C redit one hour. Spring term. M r. GREGG.
A series of supervised inspection trips to m anufacturing plants representing 
various metallurgical engineering industries. Each student is required to submit 
a comprehensive report.
6811. I N T R O D U C T O R Y  M E T A L L O G R A P H Y .  C redit three hours. Spring 
term. One lecture and two laboratory periods each week. Prerequisites, 1255 or 
1222. Messrs. M ASON and BU RTO N .
M icrostructures of alloys, as related to composition, therm al history, and physical 
properties. Preparation of specimens; principles and use of m etallographic micro­scopes.
6953, 6954. S E N I O R  P R O J E C T .  C redit three hours each term. Two terms. 
Prerequisite, 6254. Messrs. KYLE, MASON, GREGG, and BURTO N.
Research on an original problem in  m etallurgical engineering.
Aeronautical Engineering
U N D E R G R A D U A T E  C O U R S E S
7001. I N T R O D U C T I O N  T O  A E R O N A U T I C A L  E N G I N E E R I N G .  Credit 
three hours. Given as required. Prerequisite, engineering mechanics. An intro­
ductory course for students in all branches of engineering. Emphasis on airplane 
mechanics: aerodynamic forces, airplane performance, airplane stability and control.
G R A D U A T E  C O U R S E S
7101. M E C H A N I C S  O F  A I R P L A N E S .  C redit four hours. Fall term. Pre­
requisite, engineering mechanics. Physics of the atm osphere; properties of gases. 
Dimensional analysis. Laws of compressible fluid m otion; fluid forces on bodies. 
Properties of wings in subsonic, transonic and supersonic flight. Airplane and 
missile performance estimation. Experim ental methods. M r. R O T T .
7102. M E C H A N I C S  O F  A I R P L A N E S .  C redit four hours. Spring term. Pre­
requisite, 7101. Introduction to particle dynamics; equations of motion of rigid 
body in space; Eulerian axes. Stick-fixed and stick-free static longitudinal stability; 
control-surface forces; power effects. Dynamic stability; lateral stability. Controlled 
motions of airplanes and missiles; operational methods. Experimental methods. Mr. R O T T .
7203. A E R O D Y N A M I C S  O F  P O W E R  P L A N T S .  C redit three hours. Fall 
term. Prerequisites, 7101, Physics. Thermodynam ics; aero therm odynam ics; princi­
ples of je t  propulsion. Rockets; ram jets; aerodynamic design of compressors and 
turbines; turbojets; turboprop. H eat transmission; aerodynamics of cooling; cool­
ing of reciprocating engines at a ltitude; heat-exchanger design; cabin conditioning; 
thermal anti-icing. M r. R O T T .
7204. G A S D Y N A M I C S .  Credit four hours. Spring term. Prerequisite, permis­
sion of the instructor. One-dimensional steady flow of a perfect gas with heat ad ­
dition etc., wave-propagation phenomena, method of characteristics for 2 -dimen­
sional and axi-symmetric supersonic steady flow and unsteady channel flow. Ex­
perim ental methods. Mr. K A N TR O W ITZ.
7206. S P E C I A L  T O P I C S  I N  P H Y S I C A L  G A S D Y N A M I C S .  C redit two hours. 
Given as required. Prerequisites, 8121, 8122, or equivalents, and 7204. A study of 
various gasdynamical problems in which the molecular kinetics plays an im portant 
role. Specific topics to be chosen by consultation. M r. K A N TR O W ITZ.
7301. T H E O R E T I C A L  A E R O D Y N A M I C S  I .  C redit three hours. Six hours a 
week during the first half of the fall term. Prerequisites, differential equations, in­
term ediate mechanics or introduction to theoretical physics. Introduction to 
theoretical hydrodynamics. Ideal fluids. T he boundary-value problems of steady 
and nonsteady two- and three-dimensional potential flows with special attention to 
flows produced by the motion of solid bodies. Vector methods and complex vari­
able are used extensively. M r. SEARS.
7302 T H E O R E T I C A L  A E R O D Y N A M I C S  I I .  C redit three hours. Spring term. 
Prerequisites, 7301, 7303. W ing theory: thin-airfoil theory, two-dimensional air­
foil theory. P randtl wing theory, lifting surfaces, general m ultiplane theory, non- 
stationary wing theory. Corrections for compressibility (linearized theory). Wing 
theory for supersonic speeds; source and sink methods and extensions, conical- 
flow methods, nonstationary cases. M r. SEARS.
7303. T H E O R E T I C A L  A E R O D Y N A M I C S  I I I .  C redit three hours. Six hours 
a  week during the second half of the fall term. Prerequisites, 7204, 7301. The 
aerodynamics of compressible fluids: equations of motion, sm all-perturbation theory 
(subsonics and supersonic); Janzen-Rayleigh theory, the hodograph methods, the 
limiting line, the method of characteristics, Prandtl-M eyer flow, hypersonic flow. 
Messrs. K U O  and SEARS.
7304. T H E O R E T I C A L  A E R O D Y N A M I C S  I V .  C redit three hours. Spring 
term. Prerequisite, 7301. T he aerodynamics of viscous fluids: the boundary layer, 
heat transfer, fundam entals of boundary-layer stability. Turbulence, the funda­
mentals of isotropic turbulence. Experimental methods. M r. K U O .
7305. A E R O D Y N A M I C S  O F  C O M P R E S S I B L E  V I S C O U S  F L U I D S .  Credit 
two hours. Fall term. Prerequisite, 7304. The theory of boundary layers and heat 
transfer in compressible fluids. Phenomena of interaction between shock wave and 
boundary layer. Experimental methods. M r. K U O .
7401. A I R P L A N E  S T R U C T U R E S .  C redit three hours. Fall term. Prerequisite, 
strength of materials. Stress analysis of typical airplane structures: trusses, frames, 
wing structures. Torsion. Shear. Use of stress function. Plastic failure. Failure by 
buckling: stability of thin-walled structures, theory of shells. M r. RIPA RBELLI.
7402. A I R P L A N E  S T R U C T U R E S .  C redit three hours. Spring term. Prerequi­
site, strength of materials. Fatigue: stress concentration, mechanical vibrations. 
Im pact stresses: response to transient loading conditions. Influence of elastic de­
formations on aerodynamic loads: static divergence. W ing flutter. M r. R IPA R- 
BELLI.
7403. A I R P L A N E  D E S I G N .  C redit one hour. Fall term. O rientation: the air­
plane and its components; the philosophy of airplane design; aircraft materials 
and processes. Messrs. R IPA R BELLI and SEARS.
7404. A I R P L A N E  D E S I G N .  C redit one hour. Spring term. Prerequisite, 7403. 
O rientation (continued). Messrs. R IPA R BELLI and SEARS.
7406. S P E C I A L  M E T H O D S  O F  S T R U C T U R A L  A N A L Y S I S .  C redit two 
hours. Prerequisites, 7401 and 7402. Problems in  im pact stress distribution. Aero- 
elastic problems. W ing flutter with two and three degrees of freedom. M r. RIPA R- 
BELLI.
7405. A E R O - E L A S T I C  P R O B L E M S .  C redit three hours. Prerequisites, 7101,
7102. Flutter, divergences, and aileron reversal; control surface vibration a t high 
speeds. Aero-elastic properties of swept-back wings.
7801. R E S E A R C H  I N  A E R O N A U T I C A L  E N G I N E E R I N G .  (C red it to be ar­
ranged.) Prerequisites, admission to the G raduate School of Aeronautical Engi­
neering and approval of the Director. Independent research in a field of aero­
nautical science. Such research m ust be under the guidance of a  m ember of the 
staff, and must be of a  scientific character.
7901. A E R O N A U T I C A L  E N G I N E E R I N G  C O L L O Q U I U M .  C redit one hour. 
Prerequisite, admission to  the G raduate School of Aeronautical Engineering.
Lectures by staff members, graduate students, personnel of Cornell Aeronautical 
Laboratory, and visiting scientists on topics of interest in aeronautical science, 
especially in  connection with new research.
7902. A D V A N C E D  S E M I N A R  I N  A E R O N A U T I C S .  C redit two hours. Pre­
requisite, approval of the Director. Same as 7901 bu t devoted to topics of ad­
vanced scientific interest.
Engineering Physics
8051 and 8052. P R O J E C T ,  Terms 9 and 10. C redit three hours each term. Fall 
and spring terms respectively. Inform al study under direction of a member of the 
University staff. T he objective is to develop self-reliance and initiative, as well as 
to gain experience with methods of attack and w ith over-all planning, in  the carry­
ing out of a special problem related to the student’s field of interest. T he choice of 
a problem is to be made by the student in consultation with members of the staff.
8121. C L A S S I C A L  T H E R M O D Y N A M I C S .  Credit three hours. Fall term. Three 
recitations a week. Primarily for candidates for the degree of Bachelor of Engineer­
ing Physics. Introduction to the kinetic theory of gases and brief introduction to 
statistical mechanics. Application to physical and engineering problems.
8122. C L A S S I C A L  T H E R M O D Y N A M I C S .  Credit three hours. Spring term. 
Three recitations a  week. Continuation of 8121.
8512. E L E C T R O N  M I C R O S C O P Y .  C redit three hours. Spring term. Pre­
requisite, consent of the instructor. Lectures, M  W F 10. Laboratory hours to be 
arranged. M r. SIEGEL.
Basic electron optics, image form ation and interpretation, construction and oper­
ation of the electron microscope in physics, chemistry, and biology.
8517. E L E C T R O N  O P T I C S  A N D  I T S  A P P L I C A T I O N S .  C redit three hours. 
Fall term. Prerequisites, Physics 225 (Physics 215 advised but not required). M  W 
F 11. M r. SIEGEL.
Electron beam formation, Gaussian dioptrics and aberrations of electron lenses, 
applications including cathode ray tube, electron microscope, beta ray spectrometer, 
mass spectrometer.
General Courses of Instruction
Described in this section are certain courses prescribed for students in engineer­
ing, given in the College of Arts and Sciences, the College of Architecture, or 
other divisions of the University as indicated below.
M I L I T A R Y  S C I E N C E
T he University requirem ent in m ilitary science (see p. 12 above and the A n ­
n o u n c e m e n t  o f  t h e  I n d e p e n d e n t  D e p a r t m e n t s )  may be satisfied:
(a) by four terms of work in the D epartm ent of M ilitary Science and Tactics 
(M ilitary Science 1, 2 and one of the following pairs: 23, 24; 33, 34; 43, 44; 53, 
54; or M ilitary Science 61, 62, 63, 6 4 ) ;
(b) by four terms of work in  the D epartm ent of Air Science and Tactics (Air 
Science 1, 2, 3, 4 ) ;
(c) by four terms of work in the D epartm ent of Naval Science while registered 
either as a regular student or as a contract student in the Naval R O T C  (Naval 
Science 101, 102, 201, 202).
Students who have been enrolled in the armed services are exempted from the 
requirem ent in m ilitary science. A student who is enrolled in the Organized Naval 
Reserve Program  may postpone the m ilitary science requirem ent while he is so 
enrolled, and the completion of two calendar years of work in  the Program  shall 
satisfy the requirement. Any student registered in  the Big Red Band may post­
pone the m ilitary science requirem ent for the term  in  which he is so registered, and 
any student who satisfactorily completes a term  of work in the Big Red Band shall 
be deemed to have satisfied one term  of the University m ilitary science requirem ent.
Advanced courses of two years in m ilitary and a ir science and tactics are elective 
and may qualify students for appointments as Second L ieutenants in the Regular 
Army or Air Force, the Officers Reserve Corps, U.S. Army, or the U.S. A ir Force 
Reserve.
T he D epartm ent of Naval Science offers a  four-year course of training which 
may qualify students for appointments as Ensigns in the Regular Navy or Naval 
Reserve or as Second Lieutenants in the M arine Corps or M arine Corps Reserve.
Academic credit of three hours a term  may be earned in  the advanced courses in 
m ilitary and air science and tactics. This credit may be applied toward any of the 
free electives offered in  the curricula of the College of Engineering, except in the 
D epartm ent of Engineering Physics. Students who complete the four-year course 
in  naval science are given University credit for twenty-four hours of college work. 
At present, net credit toward degree requirements of the various schools of the 
College of Engineering is as follows, provided the entire course in  Naval Science is 
completed: School of M echanical Engineering, 9 hours; School of Electrical E n­
gineering, 12 hours; School of Chemical and M etallurgical Engineering, 9 hours; 
School of Civil Engineering, 7 hours; D epartm ent of Engineering Physics, none.
F urther details concerning the courses offered in m ilitary science may be ob­
tained in  the A n n o u n c e m e n t  o f  t h e  I n d e p e n d e n t  D e p a r t m e n t s .
P H Y S I C A L  T R A I N I N G
The University requirem ent in  physical training (see p. 13 above and the A n ­
n o u n c e m e n t  o f  t h e  I n d e p e n d e n t  D e p a r t m e n t s )  may be satisfied by four terms of 
work in the D epartm ent of Physical Education. For this purpose Physical E duca­
tion 1, 2, 3, and 4 are available to men, and Physical Education 51, 52, 53, and 54, to women.
Additional courses in  Physical Education are described in the A n n o u n c e m e n t  o f  
t h e  I n d e p e n d e n t  D e p a r t m e n t s .
A R C H I T E C T U R E  
REG IO N A L AND C IT Y  PLANNING 
(In  cooperation with the School of Civil Engineering)
Instruction is given by Messrs. M ACKESEY, CLARKE, D E T W E IL ER , ED ­
M ONDSON, and H O O V ER .
700. H I S T O R Y  O F  C I T Y  P L A N N I N G .  Fall term. C redit three hours. Open to 
graduates and upperclassmen. The history of the planning of communities from 
ancient times to the present. Lectures, assigned readings, and examinations.
710. P R I N C I P L E S  O F  C I T Y  A N D  R E G I O N A L  P L A N N I N G .  Fall term. Credit 
three hours. Open to graduates and upperclassmen. A review of the basic influences 
in the development of cities. A general view of the theory and accepted practice of 
city and regional planning, including a  study of the social, economic, and legal 
phases. Lectures, assigned readings, and examinations.
711. C I T Y  P L A N N I N G  P R A C T I C E .  Spring term. C redit three hours. Pre­
requisite, Course 710. The procedures and techniques of gathering and analyzing 
da ta  for municipal planning studies. The selection and integration of d a ta  for use 
in planning. Practical application of the theories of city planning. Office practice. 
Lectures, assigned readings, reports.
713. H O U S I N G .  Fall term. C redit two hours. Registration limited. Prerequisite, 
Course 710. An introduction to the theory and standards of housing practice 
through analysis and comparison of various existing examples, considering the 
social, economic, and technical sides of the work. Lectures, assigned readings, and 
reports.
717. Z O N I N G  P R I N C I P L E S  A N D  P R A C T I C E .  Spring term. C redit two hours. 
Prerequisite, Course 710. Technical and legal aspects of drafting and administering 
zoning regulations.
C H E M I S T R Y
101-102. G E N E R A L  C H E M I S T R Y .  C redit three hours a term. Throughout the 
year. Chemistry 101 is prerequisite to Chemistry 102. A term inal course for those 
students who do not intend to take more chemistry. Will not serve as prerequisite 
for more advanced courses in chemistry. Secondary school chemistry is not pre­
requisite. Lectures, M  F 10 or 11. Laboratory, M T  W T h or F 8 -1 0 :3 0 , 10:30-1 , 
or 2 -4 :30 , or S 8 -10 :3 0 . Conference, one hour a  week, to be arranged. Mr. 
SIEN K O , and assistants.
Emphasis on the more im portant chemical principles and facts, on the scientific 
method, and on the relation of chemistry to the other fields of knowledge and to 
everyday life.
105-106. G E N E R A L  C H E M I S T R Y .  C redit three hours a term. Throughout 
the year. Chemistry 105 is prerequisite to Chemistry 106. For those students who 
will take more chemistry, it serves as a  prerequisite to the more advanced courses. 
Secondary school chemistry is not prerequisite. M ay be elected by students who do 
not intend to take more chemistry. Lectures, T  T h  9, 10, or 12. Laboratory, M  T
W T h  or F  8—10:30, 10:30-1 , or 2—4:30 , or S 8—10:30. Conference, one hour a 
week, to be arranged.
The im portant chemical principles and facts will be covered, with considerable 
attention given to the quantitative aspects and to the technics which are im portant 
for further work in chemistry.
111-112. I N T R O D U C T O R Y  I N O R G A N I C  C H E M I S T R Y .  Credit, Chemistry 
111 three hours, Chemistry 112 two hours. T hroughout the year. Chemistry 111 is 
prerequisite to Chemistry 112. Chemistry 115 must be taken with Chemistry 111, 
except by consent of the instructor. Open to those students who have offered 
high school chemistry for entrance. Required of candidates for the degree of 
B.Ch.E. and recommended for candidates for the degree of A.B. with a m ajor in 
chemistry. Lectures, fall term, M W F 8 ; spring term , W F 8 . M r. LAUBEN- 
GAYER and Mr. SIENKO.
115. I N T R O D U C T O R Y  I N O R G A N I C  L A B O R A T O R Y .  C redit three hours. 
Fall term. M ust be taken with Chemistry 111. Laboratory, T  T h  8 -1 0 :3 0 , W F 
10 :30-1 , or W 2—4:30  and S 10—12:30. Conference, one hour a week to be ar­
ranged. Mr. LAUBENGAYER, M r. SIEN K O , and assistants.
212. I N T R O D U C T O R Y  Q U A L I T A T I V E  A N A L Y S I S .  C redit five hours. 
Spring term. Prerequisite, Chemistry 111 and 115. M ust be taken with Chemistry
112. Required of candidates for the degree of B.Ch.E. and recommended for can­
didates for the degree of A.B. with a m ajor in chemistry. Lectures, M S 8 . R ecita­
tion, one hour a  week, to be arranged. Laboratory, T  T h  8-11, W F 10-1. Mr. 
BAUER and assistants.
A study of the application of the theories of general chemistry and the properties 
and reactions of the common elements and acid radicals to their systematic sep­
aration and detection, and their detection in various solutions and solids.
220. I N T R O D U C T O R Y  Q U A N T I T A T I V E  A N A L Y S I S .  C redit three hours. 
E ither term. Prerequisite, Chemistry 201 or 212. Chemistry 222 must be taken 
with Chemistry 220. Required of candidates for the degree of B.Ch.E. and rec­
ommended for candidates for the degree of A.B. with a  m ajor in  chemistry. Lec­
tures, M  W 10. Recitation, one hour a week, to be arranged. M r. N IC H O LS, Mr. 
SCHERAGA, and assistants.
A study of the fundam ental principles of gravim etric and volumetric analysis 
with practice in stoichiometry.
222. I N T R O D U C T O R Y  Q U A N T I T A T I V E  L A B O R A T O R Y .  C redit three 
hours. E ither term. Prerequisite, Chemistry 201 or 212. M ust be taken with 
Chemistry 220. Required of candidates for the degree of B.Ch.E. and recom­
mended for candidates for the degree of A.B. with a  m ajor in chemistry. Labora­
tory, F 1-4:30 and S 9-12:30 (either term ) or T  T h  9-12:30 (fall term  only). 
Mr. N IC H O LS, Mr. SCHERAGA, and assistants.
Laboratory practice in the preparation and standardization of various volumetric 
solutions and the analysis of a variety of substances by volumetric and gravim etric 
methods.
240. S P E C I A L  M E T H O D S  O F  Q U A N T I T A T I V E  A N A L Y S I S .  C redit three 
hours. E ither term. Prerequisite, Chemistry 220 and 222, or consent of the instruc­
tor. Primarily for candidates for the degree of B.Ch.E. Lecture, T i l .  Laboratory, 
M T  or T h  F 2—4:30 . M r. N IC H O LS and assistants.
T he analysis of gaseous and solid fuels, and gas evolution methods. The appli­
cation of instrum ental methods to quantitative analysis including nephelometric, 
refractom etric, colorimetric, electrolytic, combustion, conductometric, and poten- 
tiometric methods.
301. I N T R O D U C T I O N  T O  O R G A N I C  C H E M I S T R Y .  Credit two hours. 
E ither term. Prerequisite, Chemistry 105-106. For students in engineering. Lec­
tures, W F 9. Mr. BLO M Q U IST.
A brief survey of the principal classes of organic compounds, their industrial 
sources, m anufacture, and utilization.
307-308. I N T R O D U C T O R Y  O R G A N I C  C H E M I S T R Y .  Credit three hours 
a term. T hroughout the year. Prerequisite, Chemistry 201 or 212. Chemistry 215 
or 220 and 222 is desirable but not required. Chemistry 307 is prerequisite to 
Chemistry 308. Chemistry 311 m ust be taken with Chemistry 307. Required of 
candidates for the degree of B.Ch.E. and A.B. with a m ajor in chemistry, and 
recommended for premedical students who desire the longer course. Lectures, 
M W F 9. Mr. JO H N SO N .
A study of the more im portant compounds of carbon, their occurrence, methods 
of preparation, relations, and uses.
311. I N T R O D U C T O R Y  O R G A N I C  L A B O R A T O R Y .  C redit three hours. Fall 
term. M ust be taken with Chemistry 307. Required of candidates for the degrees 
of B.Ch.E. and A.B. with a m ajor in chemistry, and recommended for premedical 
students who desire the longer course. (See Chemistry 303 and 305.) Laboratory, 
T  T h  9 -12 :3 0 , T  T h  1 -4 :30 , or F 1 -4 :3 0  and S 9 -12 :3 0 . M r. D eTA R  and as­
sistants.
The student prepares typical compounds of carbon and familiarizes himself with 
their properties, reactions, and relations.
312. I N T E R M E D I A T E  O R G A N I C  L A B O R A T O R Y .  C redit three hours. 
Spring term. Prerequisite, Chemistry 311, parallel course Chemistry 308. Required 
of candidates for the degree of B.Ch.E., and recommended for candidates for the 
degree of A.B. with a  m ajor in chemistry and premedical students who desire 
the longer course. (See Chemistry 303 and 305.) Laboratory, T  T h  9 -1 2 :3 0 , T  
T h  1 -4 :30 , or F 1 -4 :3 0  and S 9 -12 :3 0 , Mr. DeTA R, M r. M ILLER , and 
assistants.
A continuation of Chemistry 311.
402. I N T R O D U C T I O N  T O  P H Y S I C A L  C H E M I S T R Y .  C redit two hours. 
E ither term. Prerequisite, Chemistry 105-106. Prerequisite or parallel courses: 
M athematics 163 or 173 and Physics 117. For students in engineering. Lectures, 
W F 12. Mr. M U SC H LITZ.
A brief survey of physical chemistry with emphasis on topics of interest to 
students in engineering.
403-404. I N T R O D U C T O R Y  P H Y S I C A L  C H E M I S T R Y .  Credit three hours 
a term. Throughout the year. Prerequisite, Chemistry 215 or 220 and 222, 307- 
308, M athematics 161-162-163, and Physics 107 and 108 (or their substantial 
equivalent). Chemistry 403 is prerequisite to 404. Required of candidates for the 
degree of B.Ch.E. Lectures, M  W F 9. M r. BRIGGS.
A systematic presentation of the principles of physical chemistry. The topics 
include the properties of gases, liquids, and solids; physical and chemical equilib­
rium  in  homogeneous and heterogeneous systems; the mass law, theorem of 
Le Chatelier, and the phase rule; thermochemistry and elementary thermody­
namics; the theory of solutions; ionic equilibria; chemical kinetics; problems in 
physical chemistry.
411-412. I N T R O D U C T O R Y  P H Y S I C A L  L A B O R A T O R Y .  C redit three hours 
a term. T hroughout the year. Prerequisite or parallel course, Chemistry 403-404, 
or 407^408. Students may register for either term  separately. Enrollm ent may be 
limited. Laboratory, M T  or T h  F 2-4:30. M r. BRIGGS, M r. H O ARD, Mr. 
M U SC H LITZ, and assistants.
Qualitative and quantitative experiments illustrating the principles of physical 
chemistry, and practice in perform ing typical physicochemical measurements.
E C O N O M I C S
107. I N T R O D U C T I O N  T O  E C O N O M I C S .  C redit three hours. E ither term. 
Hours to be arranged. For students in engineering. M r. M ORSE and assistants.
An introduction to the more essential features of contemporary American 
society.
203. M O N E Y ,  C U R R E N C Y ,  A N D  B A N K I N G .  C redit three hours. Fall term. 
Prerequisite, Economics 101 or 106. M W F 11. M r. REED.
A study of our currency system and banking processes for the prim ary purpose 
of training the student to determine the influence of m onetary factors in economic 
problems.
E N G L I S H
111-112. I N T R O D U C T O R Y  C O U R S E  I N  R E A D I N G  A N D  W R I T I N G .  
C redit three hours a term. T hroughout the year. O pen to freshmen. English 111 is 
prerequisite to 112. M W F 8 , 9, 10, 11, 12, 2, or 3; T  T h  S 8 , 9, 10, 11, or 12. 
Mr. SALE and others.
The aim of this course is to increase the student’s ability to communicate his 
own thought and to understand the thought of others.
E N G L I S H  F O R  F O R E I G N E R S .  (See English 102 and 211, Division of 
English, A n n o u n c e m e n t  o f  t h e  C o l l e g e  o f  A r t s  a n d  S c i e n c e s . )
G E O L O G Y
113. E N G I N E E R I N G  G E O L O G Y .  C redit three hours only. E ither term. 
Students who have had Geology 101-102 or 115 may take 113 for one hour credit. 
Lectures, M W 11. Laboratory, M W or T  T h  2—4:30 . M r. ANDERSON.
The purpose of the course is to provide a geologic background so th a t the 
engineer will be competent to adapt his work to conform with the limitations im­
posed by geologic conditions.
712. M E T A L L U R G I C A L  R A W  M A T E R I A L S .  C redit three hours. Fall term. 
For second year students in metallurgical engineering. Mr. ANDERSON. Lectures, 
M W F 10.
The source, occurrence, associations, distribution, and economic aspects of the 
commercially im portant ore, refractory, and fluxing materials tha t enter m etal­
lurgical operations.
H I S T O R Y
165-166. S C I E N C E  I N  W E S T E R N  C I V I L I Z A T I O N .  C redit three hours a 
term. T hroughout the year. A survey of the development of science in its relation 
to European and American civilization. Primarily for engineers and science majors, 
but open to other qualified upperclassmen. M W F 11. Mr. GUERLAC.
I N D U S T R I A L  A N D  L A B O R  R E L A T I O N S
293. S U R V E Y  O F  I N D U S T R I A L  A N D  L A B O R  R E L A T I O N S .  C redit three 
hours. E ither term.
A survey for students in other divisions of the University. T he course will 
include an analysis of the m ajor problems in industrial and labor relations: labor 
union history, organization, and operation; labor m arket analysis and employment 
practices; industrial and labor legislation and social security; personnel m an­
agement and hum an relations in industry; collective bargaining; mediation and 
arbitration; the rights and responsibilities of employers and employees; the m ajor 
governmental agencies concerned with industrial and labor relations.
M A T H E M A T I C S
161, 162, 163. A N A L Y T I C  G E O M E T R Y  A N D  C A L C U L U S .  C redit three 
hours a  term. Three term s; each course is offered each term. Prerequisites, trig­
onometry and interm ediate algebra. Course 161 is prerequisite to 162. Course 162 
is prerequisite to 163. Lectures. Fall term : 161, T  T h  8 , 10, or 12; 162, M  W 8 ; 
163, M  W 8 , 10, or 12. Spring term : 161, M W 8 ; 162, T  T h  8 , 10, or 12; 163, 
M W 8 . One recitation a week to be arranged.
Primarily for students in the College of Engineering. Students taking Physics 107 
who have not had analytic geometry or calculus should take M athematics 161 
concurrently with Physics 107.
201. E L E M E N T A R Y  D I F F E R E N T I A L  E Q U A T I O N S .  C redit three hours. 
E ither term. Prerequisite, M athematics 163 or 173. Fall term , M  W F 10, T  T h  S 
9; spring term, M W F 11, T  T h  S 9.
Solution of ordinary differential equations by analytic and num erical methods.
607. A P P L I E D  M A T H E M A T I C S  F O R  E L E C T R I C A L  E N G I N E E R S .  Credit 
three hours. Spring term. Prerequisite, M athematics 163. Times to be announced.
Complex numbers, determinants, Fourier series, solution of algebraic and trans­
cendental equations, vector algebra, theory of errors, and dimensional analysis.
611-612. H I G H E R  C A L C U L U S .  Credit three hours a term. T hroughout the 
year. Prerequisite, M athematics 201. First term  prerequisite to second. T  T h  S 10.
Primarily for undergraduates. Partial differentiation, multiple and line integrals, 
Fourier series, partia l differential equations, vector analysis, complex variables, 
calculus of variations, Laplace transforms. Emphasis is placed on a wide range 
of formal applications of the calculus, rather than on the logical development. 
The second term  will be accepted as prerequisite to complex variables.
621-622. M A T H E M A T I C A L  M E T H O D S  I N  P H Y S I C S .  C redit five hours a 
term. Throughout the year. Prerequisites, M athem atics 201 and at least two years 
of general physics. First term  prerequisite to second. M T  W T h  F 12. Mr. 
OLUM .
For graduate students and qualified undergraduates. Lectures and problem 
work designed to give the students a working knowledge of the principal m athe­
matical methods used in advanced physics.
641-642. P A R T I A L  D I F F E R E N T I A L  E Q U A T I O N S .  Credit three hours a 
term. Throughout the year. Prerequisite. M athem atics 612. First term  prerequisite 
to second. M W F 9.
For graduate students and qualified undergraduates. A survey of differential 
equations arising in engineering and physics and m athem atical devices required 
for their solution. Emphasis is on a wide range of application rather than a rig­
orous development.
P H Y S I C S
N o t e :  P h y s i c s  1 1 5 ,  1 1 6 ,  1 1 7  a n d  1 1 8  f o r m  a  s e q u e n c e  i n  a  t w o - y e a r  c o n t i n u o u s  
c o u r s e  i n  g e n e r a l  p h y s i c s  r e q u i r e d  o f  a l l  s t u d e n t s  o f  e n g i n e e r i n g  w h o  a r e  c a n d i ­
d a t e s  f o r  t h e  d e g r e e s  o f  B . C h . E . ,  B . C . E . ,  B . E . E . ,  B . E n g . P h y s . ,  a n d  B . M . E .  D e m ­
o n s t r a t i o n s ,  t h e o r y ,  e x p e r i m e n t s ,  a n d  p r o b l e m  d r i l l .  O n e  l e c t u r e ,  t w o  r e c i t a t i o n s ,  
a n d  o n e  l a b o r a t o r y  p e r i o d  a  w e e k ,  a s  a s s i g n e d .
115. M E C H A N I C S .  C redit three hours. Fall term. Prerequisite, calculus or 
simultaneous registration in M athem atics 161. Entrance physics is desirable but 
not required. Lecture, T h  9 or 11. Recitations, M F 9. Laboratory, M  2 -4 :3 0 . M r. 
GRANTHAM , M r. NEW HALL, M r. SCHW ARTZ, and assistants.
Kinetics, statics, elasticity, liquids, and mechanics of gases. The laboratory work 
consists of measurements of length, acceleration, velocity, elasticity, harmonic 
motion, m om ent of inertia, mass, centripetal force, and density.
116. H E A T ,  S O U N D  A N D  G E O M E T R I C A L  O P T I C S .  C redit three hours. 
Spring term. Prerequisites, Physics 115, Calculus, or simultaneous registration in 
M athematics 162. Lecture, T h  9 or 11. Recitations, M F 9. Laboratory, M  2—4:30. 
Mr. GRANTHAM , Mr. NEW HALL, M r. SCHW ARTZ, and assistants.
Tem perature, calorimetry, change of state, heat transfer, therm al properties of 
m atter, elementary thermodynamics, wave motion, vibrating bodies, acoustical 
phenomena, geometrical optics, reflection, refraction, mirrors, and lenses. The 
laboratory work consists of measurements related to the above topics.
117. E L E C T R I C I T Y  A N D  M A G N E T I S M .  C redit three hours. Fall term. Pre­
requisites, Physics 115, 116, calculus, or simultaneous registration in M athematics 
163. Lecture, T  8  or 11. Recitations, T  T h  10. Laboratory, M 2 -4 :30 . Mr. TO M - 
BOULIAN, Mr. NEW HALL, and assistants.
Introductory study of the fundam ental laws of electric and magnetic fields and 
their applications to elementary circuit problems. Electrostatic fields and potential; 
steady currents, induced emfs, inductance, dielectrics, capacitance, and simple 
transients. The laboratory work consists of basic measurements in direct current 
circuits.
118. P H Y S I C A L  E L E C T R O N I C S  A N D  O P T I C S .  C redit three hours. Spring 
term. Prerequisite, Physics 117. Lecture, T  8  or 11. Recitations, T  T h  10. Labor­
atory, M 2—4:30. M r. TO M B O U LIA N , M r. NEW HALL, and assistants.
Further study of topics in electricity such as magnetic properties of m atter, 
alternating currents, and electric oscillations. Selected topics in thermionics, pho­
toelectricity, gaseous conduction, motion of ions in  electric and magnetic fields, 
physical optics, including interference, diffraction and polarization, radiation, and 
simple spectra. The laboratory work consists of measurements in  electronics such 
as the determ ination of work function, characteristics of photo cells, cut off curves 
of magnetrons, dispersion, diffraction, resolving power, polarized light, and 
photometry.
208. P H Y S I C A L  M E C H A N I C S  A N D  P R O P E R T I E S  O F  M A T T E R .  Credit 
three hours. Spring term. Prerequisites, Physics 115 and M athem atics 161 and 162. 
Primarily for candidates for the degree of Bachelor of Engineering Physics. M W F 
10. Mr. HARTM AN.
Elements of kinematics; Newton’s law, conservation laws; D ’Alembert’s prin ­
ciple; application to selected problems; hydrostatics; elementary fluid dynamics; 
viscosity; surface tension.
210. A D V A N C E D  L A B O R A T O R Y .  C redit three hours a term. E ither term. 
Prerequisites, Physics 205 and 206 or the equivalent. Laboratory, T  W or T h  F 
1:40—4:30 , and seminar period M 1:40 or T h  4:30 . Messrs. PA RR A TT, C O R ­
SON, CUYKENDALL, HA RTM AN , K RU M H A N SL, M cD ANIEL, and W O O D ­
WARD.
Experimental work in a  wide variety of fields is offered to meet the needs of 
the individual student. Considerable time may be spent on a  relatively few topics, 
or many experiments may be performed to gain acquaintance in several fields. 
The laboratory work is individual, and stress is laid on independent work on the 
pa rt of the student. Among the topics for which facilities are available are me­
chanics, acoustics, optics, spectroscopy, electrical circuits, electronics and ionics, 
heat and high tem perature measurements, X-rays, crystal structure, cosmic rays, 
and nuclear physics.
214. A T O M ,  N U C L E A R ,  A N D  E L E C T R O N  P H Y S I C S .  C redit three hours. 
Spring term. Two lectures and one recitation. Prerequisites, Physics 118 and 
M athematics 608 or the equivalents. Primarily for students in Electrical Engi­
neering. M r. SPROULL.
Elements of nuclear and atomic structure, fundam entals of quantum  theory, 
basic kinetic theory of atoms and electrons; electronic processes with special ref­
erence to the electrical properties of metals, semiconductors, and insulators and 
general electron emission processes; elements of nuclear processes.
225. E L E C T R I C I T Y  A N D  M A G N E T I S M .  C redit three hours. E ither term. 
Prerequisite, Physics 117 or 206. Lectures, T  T h  S 9, and an optional problem 
period to be arranged. M r. M U R D O CK , fall term ; Mr. M cDANIEL, spring term.
Electrostatic and electromagnetic fields, polarization of dielectrics and magnetic 
media, displacement current, plane electromagnetic waves, the Poynting vector.
242. A N A L Y T I C A L  M E C H A N I C S .  C redit three hours. Spring term. Pre­
requisites, Physics 205 or 208 and M athem atics 201 or their equivalents. T  Th 
S 9. Mr. W OODW ARD.
Analytical mechanics of m aterial particles, systems of particles, and rigid bodies; 
planetary motion, stability of orbits; collisions; Euler’s equations, gyroscopic 
m otion; Lagrange’s equations.
243. A T O M I C  A N D  M O L E C U L A R  P H Y S I C S .  Credit three hours. Fall term. 
Prerequisite, Physics 225, or consent of the instructor. M W F 10. DeW IRE.
T he fundam ental particles; statistical physics; the concepts of quantum  
mechanics; atomic structure and spectra; the periodic table; molecular structure 
and the chemical bond; fundamentals of nuclear physics.
254. E L E C T R O N I C  P R O P E R T I E S  O F  S O L I D S  A N D  L I Q U I D S .  Credit 
three hours. Spring term. Prerequisite, Physics 243. T  T h  S 9. Mr. SACK.
Lattice structure; specific heat, lattice energy, elastic properties; electric con­
duction; thermoelectric effects; contact potential; barrier effect; lattice defects; 
dielectric, magnetic, and optical properties.
258. M E C H A N I C S  O F  C O N T I N U A .  C redit three hours. Spring term. Pre­
requisite, partia l differential equations or consent of the instructor. M W F 10. 
Mr. SACK.
Equations of state for gases, liquids, solids. Stress-strain relations for continuous 
media and equations of motion. Special topics in statics of elastic media. Waves 
and oscillations in continuous media. Topics in flow, and nonlinear phenomena in 
gases and fluids.
475. T H E O R E T I C A L  M E C H A N I C S .  C redit three hours. Fall term. Pre­
requisite, Physics 242 or its equivalent. M r. BETHE.
090. S P E C I A L  L A B O R A T O R Y  W O R K .  E ither term. Laboratory work in  any 
branch of physics under the direction of a member of the staff. Hours to be ar­
ranged.
P S Y C H O L O G Y
101. I N T R O D U C T I O N  T O  P S Y C H O L O G Y .  Credit three hours. E ither term. 
O pen to freshmen. Fall term : lectures, T  T h  9; recitation, M 9, 10, 11, F 12, S 9, 
or 10; lectures, T  T h  11; recitation, T h  2, F 10, 12, 2, S 9 or 10; lectures, W F 10; 
recitation, M 10, 11, 12, T  12, 3 or S 11; or lectures, W F 11; recitation, M  9, 10, 
2, T  12, 2, or S 11. Spring term : lectures, T  T h  9; recitation, M 10, F 9, 12, 2, 
S 10 or 11; or lectures, W F 10; recitation, M  9, 2, T  10, 11, S 10 or 11. The 
STAFF.
An introduction to the scientific study of behavior and experience, covering 
such topics as perception, motivation, emotion, learning, the higher thought proc­
esses, personality and individual differences. This course is prerequisite to further 
work in the Departm ent.
P U B L I C  S P E A K I N G
101. P U B L I C  S P E A K I N G .  Credit three hours. E ither term. N ot open to fresh­
men or to students who have taken Speech and D ram a 103 or 105. M  W F 8 , 9, 
10, 11, or 12; T  T h  S 8 , 9, 10, or 11. Messrs. ANGELL, ARNOLD, SAVEREID, 
W ICHELNS, and assistants.
Practice in speaking on subjects of current interest; methods of preparation and 
delivery ; various types of speech experience, such as exposition, advocacy, reading 
aloud, discussion, and chairm anship; study of principles and of examples; con- ferences.
Foreign students and others whose pronunciation of English falls below the 
normal standard and students with special vocal problems are advised to confer with Mr. THOM A S before registering.
